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NATIONAL AFRONAUTICS AND SPACE ADMINISTRATION

EFFECT OF TRAILING-EDGE FLAP DEFLECTION ON THE LATERAL
AND LONGITUDINAL STABILITY CHARACTERISTICS OF A SUPERSONIC
TRANSPORT MODEL HAVING A HIGHLY-SWEPT ARROW WING
By Vernard E. Lockwood

Langley Research Center
Hampton, Virginia

SUMMARY

A low-speed investigation has been made on a highly-swept wing model
having a thickened leading edge to determine the effect of inboard trailing-
edge flaps on the characteristics of the model in pitch and sideslip. The
tests were made at a Mach number of 0.22T7 which corresponds %o & Reynolds
number of about 5.53 X 10% based on the reference chord.

The results showed that deflection of the trailing-edge flaps decreased
the roll due to zideslip by sbout 20 percent at a lending 1ift coefficient
df 0.5, The directional-stability parameter, CnB s» was increased by deflection
of the flaps and the range of 1lift coefficients over which it was positive was
also increased. The longitudinal gtability characteristics of the model
without leading-edge devices were improved by increased flap deflection, that
is, the pitch-up tendency was delayed to higher 1ift coefficients. The 1lift
coefficient increment resulting from the first 15° flap deflection compared

favorably with that predicted using the method presented in NACA TN 3911.



IKTRODUCTION

The National Aeronsutics and Space Administration is continuing its
regearch effort toward improving the low-speed characteristics of wings
designed for supersonic flight. Considerable research effort has been
extended toward improving the longitudinal stability charscteristics of
highly swept wings as shown in references 1 through 5 but relatively
little progress hag been made towards reducing the dihedral effect. A
recent investigation (reference 6) made on & highly swept wing model has
indicated some reductions of dihedral effect are possible through the
use of wing tip droop. With & low wing configuration it is difficult to
take advantage of this characteristic because ground clearance at the
wing tip becomes an important consideration.

Although a small amount of dihedral effect is desirable the amount
developed on a highly swept wing such as proposed for a supersonic
transport imposes large demands on the lateral control system. Federal
air regulations require that an airplene be landed safely in & 30 knot
cross wind, This requirement can place a lower limit on the touchdown
velocity of the airplane, therefore, it is desirable to keep the dihedral
effect as low as possible and to improve the lateral control where
practicel. Since the roll due to sideslip is a function of angle of
attack as well as sideslip angle, eny method which tends to increase the
loading over the inboard section of the wing should reduce the rolling
moments due to sideslip for & given 1lift coefficient.

The present investigation was made on a highly swept, fixed wing

model which has been utilized in several previous investigstionms.



(See réferences 1l to 5.) The engine nacelles and two inboard flaps that
formed an integral part.of the model were removed and two large chord
fiaps which exteﬁded from the fuselage to 43 percent of the semispan
were substituted. Lateral and longitudinal characteristics were
ocbtained for seversel trailing-edge flap deflections over an angle-of-
attack range from -2° to 23° at 0° and 1_50 sideslip. The investigation
was made at a Mach number of 0.227 which corresponds to a Reynolds

number of 5.53 x 106 based on the reference chord.

SYMBOLS

The data are presented in tabular es well as graphic form. The
graphic daeta are referred to-the stability axis system. All data
contained herein are based on a different set of reference dimensions
than the date of reference 1 through 5; hoﬁever the moments are
referenced to the same longitudinal station (Sta. 66.82). The letters
S5 and B used in conJunction with CRM and CYM of the tabular data refer
to the stebility and body axis system, respectively. The symbols are
defined as follows (with those in parenthesis being used with the
tabular data):

Axial force

CA (CAF) axial force coefficient, q8
Cp {cD) drag coefficient, Eiga
. Lift
Cp, (cL) 1ift coefficient, o5
e (caM) rolling-moment coefficient, Rolling moment/qSb
C

effective dihedral parameter AczlAB, per deg



MACH

TTINF

{cPM)

(cnF)

(cyM)

(CSF)

Pitching moment

pitching=-moment coefficient, qSe

Normal force

normal force coefficient, QS

Yawing moment

yawing~moment coefficient, qshb

aC,

directional-stability .parameter,
- | RY:

Side force
side force coefficient, as

ACy
side-force parameter, AB, per deg

lift-drag ratio
Reynolds number per foot
Mach number

Free-stream total temperature, deg F

Reference Dimensions:

A

[e]]

q (QINF)

aspect ratio, b2/S, 1.617

gpan 3.975 £t

chord 3.390 ft
area 9.769 sq ft

free-stream dynamic pressure

Model Component Designations:

B3

c

+ 116.5 inch body (See figs. 1 and 2)

local wing chord

» per deg



£, forebody strake (See fig. 3)

2

H, horizontal tail (See fig. 4)

Le ' leading-edge flap on Tg (See fig. 5)

T¢ extended wing tip (See figs. 1 and 5)

tl trailing-edge flep 1

te trailing-edge flap 2

t3 trailing-edge flap 3, 8 = O0

t, treiling-edge flap 4, & = 5°

Vg centerline vertical tail (See fig. 6)

W3 wing leading edge with .010c radius (See ref. 5)
Angular designations:

o {Alpha) angle of attack of wing reference line, deg

B (Beta) angle of sideslip, deg

§ trailing-edge flap deflection, deg

A incremental value of angle {(alsoc coefficient)

between + 5° sideslip



MODEL AND SUPPORT

A three=view drawing of the model used in the current inVestigation
is shown in figure 1 and a photograph of model and support system is
shown in figure 2. The nose section shown in figure 3 is identical to
thet described in reference 1, An 8,5-inch section was inserted in the
body aft of the wing trailing edge giving an overall length to the body,
Bl3’ of 116.5 in. The leading edge of the wing was equipped with a
fairing, W3, which wrapped around the leading edge as illustrated in
references 4 and 5. In addition to the increase in radius the fairing
effected an increase in camber and a small increase in sweep. The in-
crease in sweep gave & leading-edge panel sweep of T4,24°, The outboard
section of the wing, T6’ wvhich is shown in figure 5 utilized a leading
edge flap (L6) deflected 60° and a trailing-edge flap (th) deflected 5°.

The original fleps and nacelles were removed from the wing trailing
edge and two fleps tl and t2 a5 shown in figure 1 were substituted to
provide a deflected surface extending from the side of the fuselage
to 43 percent of the wing semispan. Flap deflection was accomplished
with the aid of separate flaps with deflections of 0°, 5°, 15°, and
30°. The horizontal and vertical tails, H and Vg, tested with the

model are shown in figure 4 and 6,respectively. The model reference

dimensions and other geometric characteristics are listed in Table I.



TEST CONDITIONS

The teste were made in slotted test section of the Langley high-
speed T- by l0-foot tunnel at a dynsmic pressure of about Tk pounds
ber square foot which corresponds to a Mach number of sbout 0.227 and
Reynolds number of 5.53 x 106 based on the reference chord. Actusl
values are tabulated with the data presented in Table II. In order to
insure turbulent flow in the model boundary-layer, a one~tenth inch
wide strip of number 80 carborundum wes placed sbout one inch aft of

the leading edge of all model components.
MEASUREMENTS AND CORRECTIONS

The aerodynamic forces and moments were measured by means of a
six-component, electrical strain-gage balance housed within the model.
The angles of attack were measured directly by means of an accelerometer
attached to the model. The angles of sideslip which were preset were
corrected for deflection of the balance and sting under load. No
corrections were applied to the asercdynamic coefficients for wall
constraints because theoretical and experimental studies have indi-
cated that wall corrections to be negligible at the low Mach numbers

of this investigstion.
PRESENTATION OF DATA

A schedule of runs and a tabulation of the dats obtained in the
investigation are given in Teble ITI and Table I1I, respectively. Plotted

deta showing the lateral stability paremeters obtained from + 5° of



sideslip are presented in figures T to 10. Longitudinal coefficients
obtained at zero sideslip are shown in figures 11 to 14 inclusive;
dats obtained with the cutboard flap deflected at 50 sideslip angle
are shown in figure 15. (It should be noted that the reference di-
mensions used herein differ from those used in references 1 through 5.
therefore account should be taken of these factors before comparisons
are attempted, however, the moment reference is identicel to that used

in references 1 through 5.)
DISCUSSION
Lateral Characteristics

Effective dihedral. The effect of inboard trailing-edge flap

deflection on the latersl characteristics are shown in figures T and
8. The data show,as was expected,a lower effective dihedral, Ck s With
flap deflected than with the undeflected flaps. In the range ofslift
coefficients considered for landing(éL = 0-5)C£ was reduced about 20

B

percent with the vertical tail off., An additionsel reduction in CE
B

was obtained when the centerline vertical tail, VB’ wag attached to
the model.

To provide more information relating to the effect of spanwise
Joading on the roll due to sideslip the outboard flap, th’ was de=
flected. The results which are presented in figure 9 show as would
be expected an increase in dihedral effect for the positively de-
flected outboard control. These results coupled with those shown

in figures 7 and 8 indicate that substantisl reductions in Cg can
B



be obtained for the landing configuration by increasing the loading
over the inboard section of the wing.

Directional'stability. Deflection of the trailing-edge flaps

generally had a favorable effect on the directional-stability parameter

C, as shown in figures T and 8. At low 1lift coefficients (CL < 0.5}
B

deflections of the flap gave positive increments of Ch with the

: B
vertical tail off. Wita tne vertical teil on deflections of the flap
increased the tail contribution of C, resulting in larger values of

B
C, with the 30° flaps than with either the 150 or 0° settings. As

wiEh other centerline tasil configurations increasing the angle of
attack or 1lift coefficient resulted in losses of Cp 3 the model becamé
unstable at C;'s of 0.75, 0.87, and 0.96 with 0°, 1§°, end 30° of

flap deflection, respectively. The loss of directional stability
probably results from the movement of the vertical teil out of the
favorable sidewash field as would be indicated by the variation of

Cy with CL' Figure 10 shows that the addition of the forebody strake,

B

fe, to the model with the flap deflected 300 tends to alleviate the

loss in C, at high-1ift coefficients and also reduce the dihedral

: B
effect.

Longitudinel Charsacteristics
Lift. The effect of deflecting trailing-edge flaps,_tl and tp
on the characteristics in pitch is presented in figure 11. The
15° flap deflection gave a lift increment of ACL = .137 at ¢° angle
of attack which agrees favorably with the flap increments predicted

using the methods published in reference 7. Considerable separation on



the wing or flap is indicated for 30° flap deflection as the inerement in
CL resulting from a flap deflection of 15o to 30o is approximately TO
percent of the value cbtained for the first 150 of deflection. Flow
separation effects are also noted in the difference in the increments

in Cm for the two flap deflections and in the lower values of L/D

ratio shown in figure 11.

Longitudinal stabiiity. Date are presented in figures 11 and 12 which

show the effect of trailing-edge flap deflection on the pitching-moment
coefficients at zero sideslip., It is noted that the curves of Cm

against C. tend to become more linear as the flaps are deflected to

L
greater angles. For exasmple, the pitch-up tendency that begins at a

C, ® 0,45 with the flaps undeflected is delayed to a C, = 0.9 with the

L L
flaps deflected 300. (For the same 1ift conditions the angle of attack
for pitchup was increased from 11° to 16°.) It should be noted that the
only flow control device other than thickened leading edge was a-small
leading-edge flep on the tip section of the wing. Had the model been
equipped with an inboard leading edge flap the pitch-up tendency would
heve been materially reduced as illustrated in reference 5.

The contribution of the horizontal tail, H, , to the longitudinal
stability of the model with the fleps up is shown in figure 13; the
data indicate the tail becomes increasingly effective with angle of
attack. The use of the strake, fe, to improve the directional stebility
resulted in a small reduction in the longitudinal stability of the model
as indicated in figure 14; there was no significant incresse in the

plteh-up tendency as might be expected. The effect of outbosrd flap

10



deflection, t) on the longitudinal characteristics (8 = 5°) are shown
in figure 15.

Before the advantages of & large span inboerd flap can be realized
some method for trimming out the pitehing moments must be provided.
To do so on this configuration with a center of gravity that coincides
with the model moment reference and provides stetic stability to a
lift coefficient of abéut 0.9 would require about 300 of horizontal
tail deflection at a 1ift coefficient of 0.5. This method of
trimming would leave little longitudinal control power for maneuvering
and would result in lower lift-drag ratios as indicated by the data of
figure 12, A solution currently being considered makes use of a
stebility augmentation system that would require zero or small uploads
on the horizontal tail for trim. Combined with a center-of-gravity
location with the horizeontal-tail losds kept to & minimum, relatively

high lift-drag ratios and longitudinal control power can be maintsasined.

CONCLUDING REMARKS

The results of a low-speed investigation on a highly-swept wing

‘model having thickened leading-edge and inboard trailing-edge
fleps are summarized as follows: Deflection of the treiling-edge

flaps decreased the dihedral effect, C£ » about 20 percent at a lift

B
coefficient of 0.5 (landing) with vertical tail off; there was an

9 when s centerline vertical tail was added,
B

The directiocnal-stability parsmeter, Cn s was increased and the range

B

of 1ift coefficients over which it was positive was salso increased.

additionael reduction in C



The longitudinal stability characteristics were improved, that is,

the pitch-up tendency was delayed from a lift coefficient of 0.45

with undeflected flaps to sbout 0.9 with the flaps deflected 30°.

The 1lift coefficient increment obtained from the first 15o flap
deflection compared favorsbly in magnitude with that predicted using
the method given in NACA TN 3911; 1ift increments from 15° to 30°
deflection decreased to about TC percent of the wvalues obtained for the
first 15o deflection. The pitching-moment coefficients generated by
flap deflection are large; to trim this configuration and maintain
static stability through 1ift coefficients required for approach would
require large downloads on the horizontsl tail. A stability augmentation
system combined with 2 center~of-gravity location that requires zero
or small uploads con the horizontel tail is suggested as

method of trimming the configuration which would result in reletively

high-1ift drag ratios and longitudinal control power.

12
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TABLE I.- DIMENSIONAL CHARACTERISTICS OF MODEL

Reference Dimensions:

Area, sq ft

Chord, ft

Span, ft

Aspect ratio

Sweep of leading edge
Main wing, deg
Tip, deg

Fuselage

Length, ft

Horizontal Tail, Hh

Reoot chord, ft
Tip chord, ft
Panel span, ft
Panel ares, sq ft
Panel aspect ratio
Qverall span, ft
Sweep

Leading edge

Trailing edge
Dihedral angle ., deg
Alirfoll section, circuler arc
Thickness ratio

tip

root

Verticael Tail, VB

1k

Root chord, ft

Tip chord, ft

Span, £t

Areg, sq ft

Aspect ratio

Thiekness, %

Leading edge sweep, deg
Trailing edge sweep, deg

9'769
3.389
3.975
1.617

Th.2h
60.0

9.708

0.853
0.310
0.372
0.2029
0.6808
0.743

60‘0
~-2,0
=15.0

0.075
0.0k4o

1.333
0.167
0.667
0.500
0.890
0.021

63.4
4.36



TABLE I.- Concluded

Flaps (trailing edge)

3

Chord, ft.

Span,

Aresa (panel) sq £t

Sweep of trailing edge, deg

s

Chord, ft
inboard, ft
outboard,in.
Span, in.
Area (panel) sq ft
Sweep of trailing edge, deg

t3 (undeflected)

ty
Chord,
Span,
Ares, sq ft
Sweep of trailing edge, deg

0.388
0.308
0.1196

0.388
0.564
0.417
0,198
23°

0.130
0.568
0.0738

36.6

15
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TABLE IT.- 949 TEST PROGRAM

: Model
Angular deflections, deg Configuration
RUN t, t, tg t), i, B Vg Ea_h
3 0 0 5 Off 0 On off
5 0 0
6 |
7 30 30 Y
9 15 15 -10
10 | | 0 Y
15 * * ~10 -5
16 30 30
17 0 0 Y
18 | | Off
19 Y Y 30
20 15 15 5
21 30 30 V
23 15 15 p)
24 30 30
25 0 0 Y
26 | | 30 Y
27 Y Y 5 on
28 15 15
29 30 30 Y
30 ' On
K1 0 On
32 Y Y Y Y 0 off
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L0753
. 0099
=0118
20137
« 01568
(182
-D202
+0199
~017%
0135
<0082
-0013
0057
«J106

CFM

0030
0159
L0092
-C038
0012
0008
« 004G
L0067
- 009%
0124
-G158
.0188
L0204
0195
0132
0152
L0109
085

0049

0037

00251
00441
00545
00627

RUN 3

=« s NASA PRELIMINARY

BALANCE 731-8 _

STABTLLTY AXIS COEFFICIENTS'

CRM,S

«0007
0004
«0006
-0032
-0000
-0002
+0001
«0002
#0002
-.0092
-.0001
-.J001
-0005
=+0032
-.0019
—«0041
-~+0052
0004
~+0007

CYM, S

-00CT
Q009
«0go7
«000%
«0003
0001t
-.0007
~a0008
-.0019
-.0008
-.0009
-.0019
=034
= <0043
-.0066
-+Q077
-.0021
10069
000

BONY AXIS COEFFICIENTS

cpM

0001

00655

«0002
-y O04%
-.00%%
=+ JAT5
-.a099
-.0J118
-.0137
~«0150
-.1i82
-.0203
- 0199
~a0LlTH
-.0135
-.0082
=a3GL3

0057

. 010t

RUN El

CRM, 8

-0o07
+ 0004
- 06
-0002
= 0000
-.0002
+00al
0003
. 0003
=.0001
+ Q001
0002
Q02
20008
0009
=.04015
—. 0042
=.0022
—.3022

BALANCE T31-8

STABILITY aXI$ COEFFTCIENTS

CRM, S

.Q008
0007
.00cT
0004
~0004
=0002
(063
0005
»20C5
0031
=C0OC1
<3001
.cooe
-00301
«000%
«2030
0034
.0018
L0012

CY#:S

«.coa7
0009
00407
«D005
«CO05
0004
«0003
0005
0006
L0002
.0007
«Q015
0032
-. 4038
-.{055
-.0065
-000%
- 0081

2061

[ T )

BODY axIS COEFFICIENFS

cew

« 0090
+0159
0032
0038
0012
~« Q008

-.0067
-. 0094
-«012%
-.0158
-.0188
-« 0204%
-.0196
-.0182
-«0152
-.0109
== 0085
= .0049

CRM4+ B

.DO0A
- U0gy?
0007
Q004
0003
= 0002
0003
-0005
«0CCE
0001
L 000C
=0003
«0015
DD
20011

1

L5F

0012
+00L3
0010
.2001
»000%
=2002
Q015
«J018
-0030
«0022
«0019
0020
.0018
«J002
+305%
»0081
0004
0076
0021

CyM,A

+ Q007
«~00C%
= 3007
Nelslrly
- 0003
=0CC1
-.Q007
~.0006
=. 0010
-.Q008
-« 0007
=+ 0019
—.0032
=. 0042
=+ 00B6
-. 0085
-.013B
» Q0KE
~003%

CSF

« 1010
0011
2009
20065
« 2063
- 0402
27012
0016
2025
«0017
71020
-001%
+00DLS
» 2004
=J0EB
01095
«00L4
=2015
L0032

CyM,B

.0COn7
« 0909
0007
= 0005
20005
» 0004
-« 0003
=. 0004
-.0003
-. 0001
=. 0007
-.001%
—.002%
=. 0035
-« 0084
=.00T1
-.0003
« 0082
«0061

. e .

oasn9sre

i1/0

R

MILLTON
PER FOOT

Te77
1.278
5.B8B3
9.823
10,380
19.327
9.828
%.22%
8.214%
T.271
6,413
5.714
4.613
4.0C%
3,453
3.0¢1
2,740
2.4%2
2.322

C3F

-.0012
—.0013
=.0010
-.acal
-«0C0%
0002
015
0018
« 0030
-acaz
.0c19
0020
0018
-, 002
—.«00%9
=-. 0081
—.a00%
«0QT6
0021

1l.655
1.664
k. 658
1,651
1,683
1.6353
14650
1. 656
1.650
L.&47
1.654
1.6648
1649
L.t56
Labbd
1,554
1,054
1,649
1.647

TTINF
DEG 7

43,4
43,9
44a0
44,1
44,2
G4ad
ELTES
4% 5
44aT
4.8
G%.9
4540
4541
45,0
4.8
4h.1
4.5
40, B
4T.0

03/09/72

[

MILL [k
PEF FOOT

T+1£%

5.650
4a584
3.983
3.4480
3.054
2.T15
2,440
2.414

LSF

-«0C10
=«ac1l
-.0C0Q9
-« U4Co%
~.0C05
LOno2
«0012
+0C16
L0025
.0C17
«002C
0019
0015
-.000%
-.0rCef
-« 009
—«0C1%
.0CL5
—«0C32

1.630
1.635
1.631
L.623
1.62C
L.é&ls
lL.638
L.528
Lad24
L.634
L.¢28
labl3
1e£&34
Letle
1.€35
Lab2ZB
1.€29
1.625
14626

Trius
DER F

4349
49.0
49,0
“3at
43,1
49.2
4F.3
4G4
4G.5
4.7
49,8
49,8
53.0
50.0
5%
5l 4
53.8
51.0
51.1

77



I3

N ASA

PRELIMNINARY

HIGH SPEED TUNNFL

PAINT

126
127
128
129
130
131
132
133
134
125
138
137
138
135
140
14l
142
143
144

POIKT

126
127
128
129
130
131
3z
133
134
135
136
137
134
139
149
lal
La2
143
144

MACH

227
«228
.227
228
+227
228
-227
«226
225
e 227
. 226
227
227
227
227
228
. 227
2217
226

MACH

2227
«228
227
228
227
228
2221
226
2225
221
2228
221
227
227
227
«228
227
227
$22E

QINF
Las/
S FT

T4.186

74,764

74,282

T4.860

T4.089

15.:149
T4.378

71.897
73,319
T4.282
73.800
731,991
T4.282
74,374
T4.571
74,764
T4.378
T4.5TL
3,704

Q1VF
Lans
S0 FT
74,185
Ta.le%
T4.282
T4uBED
T4, 089
T5.149
14,378
T3.89T
73.319
Ta4,202
73.300
73.%93
T4.787
Th.378
Te.571
Tho 168
Tha3T8
Ta,b71
T T04

HIGH SPEED TINNF|

FANT

147
148
L4
150
151
152
153
154
155
15a
157
Lra
159
ibn

Lin Soat

147
143
L49
150
1%l
I
153
1564
€5
§-1.1
Ls7
158
159
13

MACH

228
. 228
$227
226
« 226
225
225
«22&
« 184
« 183
«LBY
122
+ 1813
. 182

MaACH

278
228
227
226
226
226
228
2226
R4
-1421
-173
182
.131
.13z

BrvF
1L.Rg /s
5 FT

75.051

T4, 859

T4u377

T3, 60T

73.317

73.3L7

T3.614

T3.608

49,218

48,722

48,732

43,743

48,030

43,149

NIuF

LIRS/

s FT
754051
T4 .459
T4.3TT
T3.607
Ta.3LT
13.317
T3.414
73,006
49,218
46,732
458.732
48.343
4A,430
48.149

BETA
=6

-« 03
-.03
-«00
=+ 03
00
07
+ D%
«0F
» 00
0L
« 0L
203
«05
.07
« L3
» 18
.02
- 15
-.08

B=TA
JEG

=-.4a0
=.00
= 0a
—.0n
-.00
« 00
= 0l
14}
« 00
.01
3l
=03
- 05
=07
.13
.18
«02
=15
~. 08

STANDARD STINHG

ALPHA
DEG

+0%
-1.117
W01
1.98
3.Q0
4.03
5.6
&0t
T.01
B.02
.00
10.00
12.32
14.09
16,07
1T.%6
19.93
2L.91
22.96

ALFHA
DEG

« 0%
-1.77
-0
1.68
3.00
4.03
5.156
601
T.01
8.02
F.CD
14a.00
12.32
14,09
14.07
17.54
19,93
21.917
22.94

cL

1119
£0531
1104
1722
2023
22363
2688
2971
23314
3730
I3 L
+ 5604
5621
405
7237
LB079
.8887
L.Q008
1.0369

1
1

STANNARD STIMG

azTa
DEG

02
01
+ 0L
- 02
- 02
=02
04
03
=03
22
02
232
23
«23

BITA
)

02
«0L
0t
02
«02
. B2
04
« 035
03
- 2
« 02
02
- 01
23

ALPHA
neG

-.01
=2.36
-.Ul
1.9
ap
4,01
5.12
£.21
7.01
g.0¢
F.01
.58
1z.30
L+.0¢&

ALPHA
DLG

-.at
-2.06
=401
1.99
3.00
4,01
5.12
6.0t
7.0l
8.00
2.01
G 9R
12,30
14.08

L

+ZB34
2221
. 2812
«3581
38113
4157
PEL L]
494 2
« 5269
« 5643
«6100
+£499
LTI727
~J%48

Tl FY TUNHM

CHNF

«1120
0526
1104
L1707
.2032
42355
« 2704
«2592
3343
3770
5197
« 4680
«5T60
Y13 £
« 7S48
LB514
29484
.0832
1307

CNF

2R354
« 2204
20812
« 3499
<3041
4196
4598
«5009
-535¢8
5752
«6238
+8060
« 7997
9810

TEST 949

<o

01639
.ol315
LOL461
.01804
.02081
02452
.0z970
03493
«4342
.£5503
.06756
.00412
.12603
16499
.21396
26881
.33136
abl454
535111

irm

~-+-0021

0042
-.0013
- 0064
-.0083
=.011%
-.0L5%
-.0182
-.0212
-.0239
“.0272
-.0300
~.0333
-.0328
-.0323
-.02%92
0254
=« 0247
-.0218

CAF

a01402
01478
«01438
«0L218
01020
«Car9s
+00542
-00363
002864
+00244
«0023%
AC0292
L0322
=C40L
L0C511
00652
.CCBR5H
00997
201090

TEST 949

Lo

«Chl86
+04186
«Ca710
.05721
208310
206532
«CT959
09019
« 10343
all72%
. 1352¢
«15331
20957
« 252986

cPH

=044
—.0382
-, Qb4
-.0523
- 0567
~«0610
= 0662
-.Q715
—.074b
-.0772
-.0800
-.082%
=094
- 0979

CRF

05792
049483
LLTTS
+0449]
04387
«GLDED
L3873
Q3799
+03839
«03760
.0380%
03823
«04018
.G4018

EL S .

RUN &

e« HNASA

BALAMNCE 731-

STABILITY AXIS COEFFICIENTS

CRN,S

+0008
.00kl
0010
- 0007
- 00086
0007
«000%
0008
«Q008
« 0086
-0009
. 0005
0015
- L0012
.0a02
-+0024
—0026
+0024
005

CYMyS

-0a0l
0004
0003
0001
—.000L
-.0005
0008
~+0009
-.0010
=+ Q09
-.0013
-.0021
-.0035
-.0034
-.0058
-.0071
0002
0074
«00%3

BODY AXIS CQEFFICIENTS

cem

-.0Q021

- 0042
«sQD13
-. 0064
-.0083
-.0il5
-.0L5%
. 0182
~=0212
-.0239
-.0272
-.0300
~.0333
<. 0328
-.0323
-.0292
-.0254
—.{124T7
-.0218

RlIN T

CR¥,H

0008
-00f1L
.0010
Q0807
Lol )
0007
L0010
D003
20010
«0coT
0011
0oy
« 0022
L0020
D018
—.0CC1
-.0025
=.0005
=-.0007

BALAMCE 731-R

STABILITY Ax1S COEFFICTENTS

CAMy S

«3007
+00C8
0007
L0010
0011
L0010
-~0009
«ago8
~00G6
»O0L0
.Q019
«O0L6
0013
+0005

Cy#, 5

~+0012
--L010
-.0012
~+0016
--0020
-+0023
-0033
-.C04&
-.0039
-+003&
-.0034
-.0028
-.0021
—-0C28

BODY AxI[S COEFFICIRNTS

[}

=. 0448
-.0382
- 0444
«.0523
-«056T
~-.0410
—uQé02
-.0715
- 0748
-.07T2
-.0B0D
~.0824
~«0941
-.3979

CRAM, 8

« 3007
«Q008
- Q007
.01l
3012
0011
0012
0012
0011
. 0015
»0024
«0021
0017
- 0011

e ELINTNARY

CSF

-.0005
=.0008
-«3005
=+J002
0003
«0008
0417
002t
0030
0022
0024
+2025
0011
-.00l6
-« Q0&T
~.0091
—.0008 -
L0020
- 0232

CYM.B

- 0001
.000%
20003
- 0001
=, 0000
—. 0005
=, 0007
-+ 0008
-.Qo008
~.0008
-.0012
0020
-« 0031
—-.0032
-.0055
=«0DT5
—. 0007
.0078
«0055

CSF

«N015
0012
«00lE
-0020
0029
0038
-0053
« 0080
0058
0061
«0053
0036
0024
0007

PO

08/Q% /72

L/p

R
MILLION

PER FOOT

T.943
4.03%
T.6té
q9.434%
9.722
F.558
9.450
8.507
Tab3s
8.777
©.055
5,473
GehbD
3.882
3,382
3.006
2.682
2:.414
24299

CSF

-.0C05
—-. 2008
—.0C05
-.0602
«CO3
ocne
«JCLET
AH021
«0L£30
«0022
0524
0029
Lacll
-.001¢
=+ 2067
-.0091
—«3coa
«QC20
-.0C32

E. 429
L.635
14429
1.634
1.£26
1637
1.829
1.622
L.&17
1.627
L.e21
lat23
1.625
lab2b
l.627
1.£28
1,623
L.&2%
1.614

TTINF
DEG F

49.8
49,9
50.0
93.2
50.3
2.2
5.4
5.4
5 &
50.6
5.7
53.8
53.8
$1.Q
51«2
Glad
31T
£1.9
52.1

cBrfO9 /72

1/

R

MIL(I?N

PER FCOT

5.923
5.306
5.897
4.107
b.043
5.945
5.704
5.480
5.0%4
4.813
4,512
44243
3.606
3.340

CSF

-0C156
+0C12
«JClo
.0C20
+0029
.0C38
20053
.0CHD
«0CEE
0061
«NG53
.0036
0024
«0C07T

1,432
1.629
La¢24
1.615
L.ell
L.¢ll
l.81k
1.612
1.123
1.3186
l.314
1.311
L.317
1.308

TTINF
DEG F

§lal
5la3
5le2
S1. 3
S1.7
St ?
Sla.6G
52.1
51.5
51.5
1.8
51.5
51.5
51.7



CERIE

AS A

PPELINITNARY

HIGH SOEED TUMNFL

POINT MALH
194 227
185 . 227
136 .227
187 . 227
13n 227
139 « 227
190 .223
191 228
192 « 228
193 .227
Le4 227
19% 227
196 228
157 + 2ZR
198 .228
199 . 220
200 . 2239
z01 .225%
292 .221
PAINT MAGH
134 227
Las 227
LA& J227
187 2227
ly8 2227
189 L2217
L0 2228
191 228
92 2228
193 2227
194 227
195 2227
196 .22R
a7 228
198 328
199 2229
200 <228
201 .228
262 L2271

HIGH 5P
patNt “atH
208 223
200 2228
2tce . 223
2l .27
212 L2327
213 227
214 227
215 227
2Le 227
2t7 . 227
210 227
219 .227
220 224
2zl 223
222 201
223 . 232
224 L
225 <271
226 221
AL NT MACH
2ng «228
209 .228
2ln <278
211 227
212 227
213 227
214 227
z15 227
2lo 227
21t 227
218 227
219 227
229 2324
221 223
222 211
223 202
224 2199
225 +211
226 .231

QIMF

LBS/

S0 FY
T4e 280
T4.280
T4.473
Ta.473
T4.281
Tha281
75.051
Ta.7e2
T4.5T0
73.992
T4.377T
T4 4T3
T4, 666
Ta. 62
T&4.570
T5.147
7%.051
T4.858
T4, 4T3

NIvE
Las/
50 FT
T4.280
Ta.280
T4.473
T4 73
T4.281
e 281
15.051
6,762
T4.570
T3.992
T&u3TT
To 4T3
Ta, hbh
Ta.ThH2
Ta.570
TSal4T
rmaTel
T4.858
Ta.473

FZR TUNNEL

RN
Lass
S0 FT
Th.666
75.051
Tae bbb
Thd. 098
T3,.695
Tira 5T 3
Ta.473
T4.281
T3.CR3
Ta. 281
T4 aTs
T4. 2812
T2.354
71.583
S8, 632
59,213
57.5668
53,525
58.728

A E
IRSF
4N FT

Th.0bs

75,951
Ta. 665
74.088

73.395

ThaoT3

Taatr 73

74,281

74,748

T4.281

TGaaT4

Taa2l

T2.25%

71.583

58.032

59,213

5T.%64

584535

54,728

AETA
DEG

0L
-Q0
01
-0l
.01
=01
.02
-02
-03
- 03
+03
0%
.03
.05
. L4
+«18
«J1
=.12
-+ 0h

BFTa
VEG

.01
. a0
-0t
.0t
«al
01
Q2
=02
-03
«03

STANDARD

At PHA
DEG

«01
-1.92
-0l
1.79
.01
4.035
5.17
5.99
T.00
§.01
B.98
9.99
12.30
l4.07
16.06
17.95
19.31
21.94
22495

ALPHA
DEG

«OL
~1.92
=«4d1
1.99
3.01
4.05%
5.17
5.9%
.00
0L

»03 4.98
+ 0 9.94
.03 12.30

+ 05
- bk
- 18
0L

L4.07
14.06
17,95
L3.91

=12 21-94
=06 22.95

BETA
DLG

.02
-0l
+ 21
.01
02
- 02
.02
.03
04
- 0%
N
« 05
» 05
.07
S 11
ald
~+03
-.05
=0l

BTTA
jalige}

.02
01
A Gl
.01
02
- 02
02
.03
-4
« 0%
« 0%
= 05
«05
.07
- 11
14
=.03
=03
-«01

STANOARD

Al 2HA
DEG

L0l
-1.52
.09
1.9
3.03
4.06
Salé
8.01
7.03
3.02
Q.03
10.01
12.35
14.09
16,03
17.97
19.95
22,99
22,94

ALPHA
CEG

21
~1.92
.23
1.59
3.02
4,06
5.16
&.01
7.03
8.02
9.03
10,01
12.35
fa.09
1¢.03
17.97
15.95
22.40
22.498

STING

(48

«1754
+11%8
«1754%
2351
+2691
-3072
« 34968
3712
4094
44713
+ 4885
53640
«~b%38
+ 7280
8215
9078
9851
1.0968
1413713

1
1
1

S5TING

CL

1969
-1378
1676
2568
2319
« 3264
3639
3927
«4333
46TH
5152
.5538
£T62
21472
«8247T
S2L96
1.0080
Lell5d
1.1638

1
1
1

TX 10 F

CNF

«1734
1168
«1754
= 2364
L2707
23095
3527
«3751
a4148
25540
«4971
. 54TE
5526
- 7347
“AGA0
- 9600
- 0349
.1908
s 24472

Cye

« 1389
« 1370
1676
« 25748
2533
+~2283
=36066
«392
«4380
47139
L5238
505G
+EG5L
-7739
<8823
-9723
- 0731
+2108
- 2737

T TUNNELS -

TEST 345

cn

- C2976
«02707
02982
«03447
+£3828
«04370
- 05091
+ 05643
«06T41
~ 07938
«09317
« 1078
- 15722
+ 199866
- 25505
-31284
+ 37755
456432
50519

CAF

.02972
«03094%
.02486
02632
<0240
02197
«01919
+G1740
401700
+01626
01574
.01599
201451
.0leey
1699
«71783
~0195%
02981
02146

TEST 949

« 25234
»315630
38570
«47330
«SLTTL

Car

02350
02465
02352
02037
201834
20155%
{11347
.01210
-01201
+01147
«01137
401177
211324
~012392
«C1l4B7
-018687
~018556
-02lo2
«02259

(o]

0044
200L5
0043
« 0097
0132
0173
0224
«J252
0292
«C3L7
0343
0387
0465
0512
«0555
0519
+ 048D
= 0465
Ca27

RUN 9

STABILITY AXIS COEFFICIENTS

CaM,S

0097
«0009
0036
<0004
L0007
L0008
«0008
«0061
0047
- 0008
0009
0005
«0023
0015
=.0002
—.0D28
-«0030
0015
0011

BNDY AXIS CDEFFICIENTS

“PH

- «D0%%

+DQ15
-« 2043
=.0097
-.0132
=« 0173
=.0226
-.0252
=292
- 0317
= <0343
-.0387
. 0445
=«0512
~.0555
-.051%
—+3480
—a04£5
~.0427

RUN 1D

STAJLLITY AXIS COEFFICEERTS

CEM, 5

0039
0010
0010
+000%
L00Ce
«OCo7
JL0cT
0003
L0009
0006
D006
~00CT
=-0021
0013
<2071
—.002&
=008
«0016
-001lC

BOOY AXIS COEFFICIEATS

Lep

=.0251
= 0191
-.0251
-.0304
--0339
-. 0277
~. 0428
=458
=. 0499
«.0518
—a 0544
-Q577
~.0€51
-.J&T9
-« 0EB5
= 3650
=+ 0615
~« 0584
=.0555

« e MNAS A

PRELIMILILNARY

BALANCE T3l-8

CYM. S

~»0005
=.0003
-.0005
=« QQ05
-.0009
=.0012
-.0015
-.0020
=.0031
~.0028
~.0028
=.0028
~.0025
-.0028
-.0062
-.0075

0005

0057

0037

LRM,B

«C007
L0009
«200¢
- 000%
0008
.0C0%
«00 14
- 0005
0010
L3011
-3013
a01n
-0028
.0021
- 0015
—.3003
-.0030
=.0007
~4+000%

L5F

«Joo2
+0aag1
»0005
.3oo7
Qol2
0019
+boz2
0041
0056
+JD40
0041
-0031
=.000¢
—.0026
-.0067T
- J04E
2022
+2023
~.0018

CYM.A

-« 0005
-.Q00N3
-«QnNos
-.0085
-.0009
-.0012
-.0015
-. 0025
-.0030
—+0026
~.0026
—«0027
=. 0019
-.n022
-+ UQ60
=-.0080
-. 0005

.0058

- 0038

BALAMNCE 731-B

LY, s

-.0010

CR¥.B

. 00as
D003
~0CLD
+0005
. 3008
. Q008
«0D0%
20006
« 0014
+0011
40011
£Q01L3
0028
QQ22
+«0019
« 0000
—.002%
« 3091
.00l

CsSF

0006
0006
<0006
3011
«0019
-00286
22031
0044
«0059
0046
+ 2048
«0033
D009
~«0012
=.0080
= 0049
0027
=« 1018
—.006&

CYVM4B

—.0010
—. Q008
-.0010
-. 0011
-.001%
-.008
-.0026
-.0025
~-0037
-.0032
= 0034
=+0033
-.0029
-.0034
= D062
- Q035

+NO15

« 0040

<0024

. e

Q8709772

L/D

R
MILLION

PER FOOT

5.894
4.2T8
5.882
6,826
T.0248
T.020
beBO6
6.578
6,073
5637
5.243
4.843
4.055
ERLL T
3.23%
2.9C2
2.610
Z.3L2
24251

LSF

« 0002
0001
.0CQs
«acar
L0012
«0CLS
«0C22
L0041
1056
0Can
«0C4L
0631
=.0¢01
-« 0028
=1 0C67
-« 0CtE
+NC22
L0C23
=.0018

1.620
L.620
1.£21
1.621
1L.461%9
L1619
1.627
1.622
1.621
L.oks
L.618
l.t6l8
l.8620
L.£20
l.¢cl8
1.¢23
l.821
l.e1lB
1.612

TTINF
NEG F

51.8
51.9
Z2.1
B2.1
2.2
52,2
52.2
52.6
52.5
52.6
526
2.8
52,9
£3.1
5342
53.5
83.8
54 0
54.2

CB/09/T2

Lo

P

ML
PER FODT

B.341
£.873
B.401
8.757
He033
Ba.341
T.842
Ta339
G.813
6.035
5.518
5.0%50
44183
3,701
3.2¢8
2.%10
2.8 14
2.357
2.247

CSF

+0Q06
«0C06
- 0C06
-0ctl
-00L9
- 0C2¢
0031
~0044
-0C59
-0C4s
~0G46
= 0C33
0009
~.0C12
~+0C80
=« 0049
0037
~.0318
-« 006&

1.621
1.625
1,621
1.£1%
l.6t2
1.618
1.618
1.614
1.4i4
L. 616
L. 6L
1.616
1.595
1.586
1.437
L. bad
1. 424
Lat35
1. 438

TrivF
DEG F

52.7
5248
52.7
52.8
52.8
£2.9
52.9
2.9
52.9
53.0
3.1
53.0
53.1
£3.2
a3l
53.1
53.0
53.1
531
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e+ s+ NASA PRELIMINARY . ... TX10 FT TUYNMNELS e e s s NASA PRELIMIEIENARY ...
HIGH SPEEDR TIINMFL STANDARD STING TEST 949 RUN 15 BALANCE T731-B 0A/Q9/T2

STABILITY AXIS CDEFFICIENTS

POINT  waCH QINF BETA ALPHA cL co CPM CAMyS  ____CYMS . _LSF _L/D R
LRS/ DEG  DEG MILLICN
S0 FT PEP FNOT
azz 22T T4.382 4,92 =01 L1702 02951 =.0013 <0059 .. «016% 5.766 1.621
123 227 T4.BTL -4.90 =1.89 L1113 .02759 L0082 .0038 .Qls7 4. 035 1.£23
325 227 74.4TB -4.90 -.00 1698 »02942 -.g018 .0058 L0164 5.764 1.620
325 226 %189 ~6.90 L.58 .2299 .03365 ~.0q73 0078 0174 6,832 1.617
326 L2286 T4.l1B9 —4.90 3.02 «2639 .03710 -.0107 0085 0174 1.08% 1.617
3z2? <221 14,478 ~4,90  4.0% 2964 + 041093 -.0142 -0088 .0173 T+ 069 1.619
3zn 226 73,804 -4.91  5.1§ .3329 04919 -.0182 .C101 _ -0159 6.TET 1+612
329 226 T4.093  -%.91 b.01 «34693 05885 -.0210 - +0107 «0137 6.456 1.614
339 2226 73,997 «4.90 T.02 .4038 06631 -.0239 L0115 0196 64089 1.€13
331 L227  T4.382 -4.89 8,08 4537 .08071 ~a0273 .0L16 -.0048 0094 5.621 1.617
332 L2227 T4.5T5 -4.87  9.02 . 4859 « 09402 ~.0296 +011k6 -.0052 .00688 SelET 1.618
333 L226  T3.804 -4.85 10.02 45240 L 10912 =s0320 .0123 - 0045 L0061 4 802 L.610
334 L22T TALATE —4.81 12.36 6324 15565 ~.0358 0126 -.0041 0043 4.068 betll
335 226 T3.997 =4.75  14.15 LTO6 % +195%1 -.0386 L0136 - 0051 0002 3615 1.61L
136 J22T  T4.382 <-4.bT 16409 . 7860 < 24430 -.0355 .0132 -.0053 -+0041 3,257 1.t14
337 L2728 T5.153 —4.65  1B.OL +8651 .29950 - 0340 0145 -.0033 ~.0050 2.888 l.62L
338 226 73.900 ~4.56 20.02 <9561 « 36836 -.0284 .0158 «40005 -.pas8 2.597 1.607
339 226 TI.I0T  -4.55 22.03 1.0569 45041 - .0209 20171 -.0028 -.0093 24346 1.607
340 L226 13,707 -4,48  23.09 1.1018 49424 -.0u79 <0175 -.0045 -.0116 2.229 1.603
BrIDY AX1S COEFFICIENTS
PIINT  MACH ATWF AETA  ALPHA CNF CAF Cep CRM.B CYMB LSF TTIMF
L85/ D=6 DEG DEG F
S0 FY
322 227 T4.3B2 0 -4490 1 <1702 +D2948 -.D01B +0059 -, Q090 0164 531
321 227 T4.6TL -4.90  -1.89 1104 03124 L0042 .00635 -.0089 - .0L57  S3.2
324 22T THWATS -4.9D -.00 «169¢ 02943 -.0018 . 0058 -+ 0090 0166 53,4
325 L226 T4.189  -4,90 1.98 .2310 02568 -.0073 0081 -.0089 0l76 53,5
32¢ 226 Ta. 189 -4.90 3.02 2645 02319 -.0107 . 0089 -.0083 LO1T6 5346
321 L2270 T4.5T8 -4.90 [ 2986 02098 -. 0142 .009% -, 0017 0173 53.7
324 226 13.804 =491 5.15 . 3380 .11%13 -.0182 -0107 -.0062 L0159 53.7
329 L276 THNO3 -4u9l 6,01 L3732 .0178% -.02L0 20112 -.0050 L0137 544D
iiq (226 T3.257  ~%.90 1.02 .4088 01648 -. 0219 20121 -. 0037 L0106 540
331 L2270 THL2B2 -4.89 8.08 4604 01611 -.0273 L0122 -.0031 «0C9%  S4.1
137 L2217 74.575  -4.87 G.02 4946 SOT8TL -. 0296 L0122 ~.0033 L0088 54,1
333 L2736 T3.804 —4.85 10,02 +5350 01832 ~.0320 .0128 -.0023 L0061l 5%.3
334 22T ThWHTE -4.81 12.36 L£S51L 01857 -.0358 L0132 -.0013 .0043  S4.4
315 W225  T3.897 ~%.75  14.15 .7328 0iLe78 -.0386 .0l44 -.0016 L0002 54.5
338 L2270 TA.382  -4.8T 16.09 .8229 01696 -.0355% ’ <0142 -,0014 —.0C4l  S4.71
337 228 75,153 ~5.66 18.01 .9153 0173 - 0340 0148 L0013 -+DL50 55.0
338 W226  T3.900  -4.66 20.02 1.0250 .015866 -.028% +0150 . 0049 ~.DC58  55.2
339 .226 13,591 =4,55 22.03 L.1486 0212 -.020% .D169 -ae3o -.00%3  55.%
340 L226 TILTOT -4.68 23.09 1.2074 02245 -1y L0179 +a027? -.01l6  55.6
HIGH SPFEN TIMMEL STAMCART STING TEST 949 N 1é BALANCE ¥3L-8 08/09 /72
STABILITY AXIS CDEFFICIENTS
prpay wACH A14F BETS ALPHA ct co cPM CRM,S CYM, S CSF L/0 &
L94# 0EG  DEG MILLION
5% FT PER FOOT
343 L2001 S8.6%% -4.91 .03 .2551 05482 ~.0205 0073 =.0100 .0183 4e682 1.437
Jag L1985  57.955 -4.91 -1.89 L1945 S Ca9L4 -.0L48 «0053 -.00%1 L0173 3.5918 1.429
245 L2001 59,118 -4.91 01 «2550 . 05465 -.0205 .GOTS -,0099 .0LED 4,665 1.443
34t L2200  SB.343 -4,9% 2.01 .3186 Q6191 -.r271 0090 -.0101 0190 S.146 1.433
147 L20% 58,149 -4,90  3.02 23521 L06741 -.2314 .0095 -.0la2 .0L98 5.223 1.431
348 L1686 ST.555  -4.%0 4,08 .389%9 .Q7517 -.035¢ L0101 ~.CL01 0200 5.187 1.428
349 L1099 57,405 -%.84% 5,14 5304 +0B463 -Wf a0l 0117 -.co91 0176 5.085 1.424
350 L19% 0 5TLTEZ 4,89 5,05 L4641 .0%412 -, 0434 0120 -.008¢ JOlté 4,93C Las25
351 2237 SBaP4& -3.87  T.04 .5018 L2700 -a0462 L0115 -G08 L0148 4689 1.431
352 L2000 58,440 ~4.B&  R.0G .5394 L2112 -.0498 .0115 -.00T% L0126 4454 1.433
353 199  57.R59 -4.85  9.05 5756 13846 ~.053% .al1l -.0070 L0114 4.247 La%26
154 .200 56.3493 4,84 10.0& L6233 +153R1 -.0578 0110 -.0063 +00%6 4.056 1.431
355 SN GB8,TRL -4.B0 12435 TL44 < 19998 -. 0610 0094 -.CO49 L0087 3.572 1.436
EET) 200 58,149 -4.75 14,15 L7942 L 26475 -.0662 L2101 0052 0057 1,254 1.428
3e7 220 SBLPEZ =4.Er leldD L8701 . 29629 - 835 <0087 -.C052 -.0023 2.937 L.427
353 L193 57,956 4,62 13.07 L9515 . 35530 - .0840 0039 -.0038 ~.00%4 2.6T4 1.625%
159 155 S5T,ATL -4,58  20.03 1.0502 L 43284 -. 0592 +0108 - 001¢ -.1097 24426 t.618
160 201 5B.634 -%.45 22.11 1.1477 .51978 -+0500 L0115 -.0020 = 40155 2.208 1.432
36l L2006 SA,.0582 -4.42 23.07 L.1809 55758 - 0471 .0190 -.C037 —0168 2.118 1.424
BIDY AXIS CPEFFTCIENTS
oNINT YL ar4F DBETA  ALPHA ENF CAF LpM CRM AT CSF TTINF
LBss e DFG DEG 7
50 FT
343 L2001 5B.634 -4,91 .83 2557 205448 -.0205 .0073 -.0l00 Q183 53.8
344 L1989 §7.255 -4.91  -1.89 .1927 .054801 T-. 0148 L0052 -.0098 01731 53.8
345 271 59.118 -4.51 .01 +2550 054581 -.0205 +0075 - 0099 L0180  53.8
346 200 5R.243 -4.50 2.01 L3206 05069 -. 0271 .0093 -.00939 0150 53.9
347 #2002 59,142 -4,90 3.02 L3552 +04880 —.0314 L0100 -.0097 0198 53.9
368 199 57.955 -4.90 %.08 43942 SN4t26 -. 0359 .0108 -.N0%4 L0280 54.0
349 L1199 5T.665 -4.89 5.1# «4363 L4544 -.0401 L0125 -, 080 0176 54.0
150 189 57,762 -4.8% 6.05 CATLG 204472 -.0434 L0128 -.0073 L0168 564.2
151 2200 SB.246 -4.87 T.04 L5111 4469 ~a 0462 0125 -. 0070 20148 5443
357 200 58.440 -4.86 A.06 L5511 04432 - 0498 .012% -. 0062 0129 54,3
153 L1899 57.859  ~4.85 2.05 .5938 2Cadnl -.053¢6 .atzi1 -. 01052 JOl14 54.3
354 L200  58.3%3  -4.B4  10.D6 L5412 04252 -.0578 .0r19 -, 0042 0056  54.5
b33 L231 5RLTEL -4,8D 12.35 . 1400 204254 -.0610 0le2 -.0028 LO0CAT  Shud
354 200 5B.149 -4.75 14418 .8297 04257 -.0642 L0110 40026 L0C5T  S4.6
"357 L2000 BReM52 -4.&5 1é.1D .9182 .04335 -.0¢35 . 0058 -.0026 -.0023  54%.8
3se L1199 57,956 -4.62 18,02 1.0150 06412 - 0640 L0106 -. 0005 “ 0074 54.9
359 L1585 57,671 -64.58  20.03 1.1349 204706 -. 0592 .01a7 0022 - 0097 55.1
360 2P 58,634 —6.4%  22.11 1.2590 +04948 -.0500 01k4 » 0024 ~.0155  5%5.3
161 L200 58.052  -4.42 23,07 1.3049 05025 -« D471 .0l07 .0035 ~.DLlEE  55.5



N ASA

PPELIMINARY

HIGH SPEED T'INMEL

POFNT

364
365
ELL
367
ELT:]
369
3re
EREN
372
ENE]
3T4
315
aTe
377
ERE]
3179
iae
38l
3az

PEINT

Jos
365
ET-1.)
i6?
3e8
369
3
3Tl
372
372
374
375
376
3T
378
EXE]
380
381
182

MACH

» 225
« 225
224
224
«22%
224
224
«22%
224
.224
224
225
«22%
«225
« 224
«22%
« 225
225
224

MaCH

«225
. 225
W22
+224
+224
-R24
224
22%
274
22%
224
2225
«225
$22%
<224
229
+225
225
+27%

QINF
LBS/

SPFT
73.032
T3.224
T2.550
T2.646
TZ.743
T2. 743
T2.357
724743
T2a %53
T2.355C
T24357
T3.128
T3.321
T3.321
TZ.839
T3.032
73.321
73.128
T2. 64t

QArvE
185/
s ET

73.032

TR.226

72.559

12,645

12,743

72,743

12,357

72,743
72,453

72,559

72,357

73.128

71.221

13,328

12.839
73,032

73.321

13,128
12,640

HIGH SPFED TR NEI

FOINT

385
k-1
IRT
388
389
39Q
a9l
392
353
194
395
ing
397
338
anc
40r
401
«2
403

PAINI

285
384
kYN
380
ig9
130
391
sz
353
394
385
aas
jot
ERLS
399

#Q1
40
403

vACH

225
228
+223
224
+225
225
$E24
. 224
225
224
225
« 225
£ 225
225
224
. 224
225
» 220
« 225

HACH

.225%
226
275
224
225
225
2274
224
22249
224
.225
224
228
«225
22%
224
4225
«226
+ 225

8] S
1B/
50 FT
73.320
73.513
T3.731
T2.645
72.873
72,834
T2.TL2
T2.742
T2, 345
724549
T2.838
72200
T3.51)
73.127
72.346
T2. 645
73.021
T3.798
T2.83R

orE
1
en ET
134228
13,513
73,731
12,545
72.338
T2.R34
72,742
72,742
124165
72.549
72.838
12,060
73.513
73,127
12.3156
T2.8445
73,431
134393
12,439

" STANDARD STING

BETA
DEG

4,94
~4.93
-4.94%
-4.9%
T
-4 9%
-0, 94
—4.04
—4,94
-4,93
4,94
-4,90
~4.83
4.5
-4,68
-4.6%
~4.62
-4,53
-%.48

BE T4
DEG

-4.94
-4,93
-4.94
4, 94
4. 9%
-4.%%
4,96
4,94
-4, 94
-4.93
~4.91
-4.90
-4,83
~44 15
-4, 68
e
~4.62
-4.53
—G. 4l

BETA
0EG

-5.03
-5.03
-5.03
-5.03
-5.03
+5,03
-5,03
-5.03
-5.02
-5.131
-4,39
~5. 5%
-4, 88
—vagl
“4.71
~4 .65
—4.00
-4.5)
<hl4h

ALPHA
DEG

«03
-1.715
02
2.02
3.04
406
ey
&a05
T.05
8.07
9.04
10.04
12.36
L4459
16a11
18.03
20.01
2204
23.01

AL PHA
DEG

03
-1.75
«02
2.02
3,04
4 .06
S.18
&.05
T+ 08
8.C7
9. 04
10.04
12.34
14.19
16.11
18.03
20.01
22.04
23.07

L

40453
=.0119
0450
1022
.13a1
16846
+ 2055
+2362
2716
3118
3495
3360
«2B22
“56T1
6379
-T208
.80548
8997
29436

STAMBAFD STING

ALIHA
DEG

.18
-2.01
W01
Z2.02
3.02
4,08
5.17
6.03
T7.05
.76
9.0%
17.24
12.3%
Le.16
16413
18.C3
20.04
22.04
23.06

HeTa ALPHA

NG DEG
-5.03 .18
-5.03 -2.01
-5.07 «0L
-5.0% 2.02
-%.03 .02
-5.03 4,08
-5.403 5.17
= 5. 03 &.03%
=5.02 7.05
-5.01 8.06
=% .99 9,04

~4a%h 10.04
-4, 38 12.3%
-4,81 l4.18

-4.71

16.13

=4.65 18.03
—4ub0 20.04
—4. 30 22.04
LR TELY 23.96

€L

0RTZ
-«0220
«04108
« 1050
«1340
18673
+2034
+ 2325
L2124
«3006
3549
«3829
“4B0T
«5654
+&3R1
1226
«B04T
.8931
« 9374

1

Tx 1o F

CNF

L0443
01235
JL450
«LC98
1389
1697
» 2060
.2382
22743
«3152
«3543
. 3523
4942
« 586G
5850
.T593
«B593
«9738
0292

CNF

36473
0226
+0414
. 105%
«1248
« L6B4
- 2045
2345
2751
3101
3497
3891
L4526
« 284G
26552
« 1608
.8579
«3660
.0z2l8

T TUMNNELS .

TEST 949

D

«Clb42
A0174%8
+0l&38
«GLT96
-01938
«Q2150
-02596
03134
203851
L4785
.05823
« 06986
10849
«[3T5T
.l8811
23868
.29853
+37228
41094

CAF

«01E4D
L1709
LDlE3e
«1410
01204
ACo96R
«00T40
H0A2G
00487
00360
00260
-00149
00273
-0040%
+Q0378
0383
00481
L0741
«00B%1

TEST 949

co

201647
.c1799
.01653
.01789
201930
«C21T73
2504
« Q3054
03857
.04733
G745
« 06923
10773
FRCLTN
18777
«23336
. 29764
36821
40672

Caf

01532
01710
«OL65T
.01418
.01223
.00577
L3650
00634
L0040
Q0361
.A0255
-00140
00240
003561
SOG314
-aQ294
-00392
00813
+0070T

CPM

.0292
0355
.0295
0245
.0222
L0201
.0175
L0149
L0122
L0100
L0082
40065
.0052
.0046
0086
0122
.C186
L0248t
L0318

CoM

0299
L0372
L0307
. 0257
-0232
D223
-0192
0168
L0137
0113
«C100
«0080
G063
.3055
-3101
.0133
0202
+L286
-0320

RUY 17

N A S A

BALANCE 731-8

STABILITY AXIS COEFFICIENTS

CRM, 5

L0034
00k
0036
+0059
«006%
D077
+(083
+0086
0091
0130
0110
<0121
Q134
Q149
«0146
0150
0156
-0159
B

CYM, 5

-.0058

T L0063

-.0057
-.0053
-.0054
-.0051
-, G040
-.0032
-.0025
-.0019
-.0018
-.GO0LT
-.0036
-.0054%
-.0058
-.0050
-.0029
-.0028
-.0043

BODY AX15 COEFFICIENTS

CPK

0292
»0355
. 0295
+ 0245
+0222
0201
+0175
0149
0l22
+0100
o082
« D065
.0052
« 0046
-0085
.0l22
0186
L0281
0315

RN 1B

[ ]

0034
0014
0034
0061
0072
.04l
+(086
- 0CBY
0054
2102
0112
.0122
.0138
- 0157
-0157
D158
0151
WOlE2
LAL6e

BALANMGE 731-8

STAIILITY 4x15 COFFFICIERTS

CPM,5

=0G35
-00325
0031
0059
00869
0081
«N0OAS
.09l
«0130
20107
a7
0128
«01%3
+015%
+013%
0152
a01l44
~0Ll4%
0152

CYM:S

WCCLl4
«0C11
L0013
«00L3
0012
.0013
0G24
0030
0037
-00349
0035
0033
0ae?
-.0015
~aC0324
~a 0041
-«00440
- 00680
-.0073

BIOY AXIS COEFFECIEATS

cpM

« 0299
«0372
. 0307
~D257
~023%
-0220
0192
168
= 0137
A115
-0107
« 0080
- 0049
. 0055
«0laL
-0133
0202
~0286
0320

GRS

«0035
+00D&
. 0031
«30%9
.« 0cER
0080
«CB4
0087
+ 7095
«J:00
0110
«0120
«0138
0157
+157
«0157
« 0149
«0L6G
0168

. CSF

L0127
.0129
L0425
0132
0137
L0141
0129
0112
0091
.00T3
L0064
0044
L0041
.0002
-.0035
-.0040
~. 0035
-.0075
-.0105 "

CYM,R

-.0058
-+ 0064
-.0057
-« 0051
-.Q050
—« D040
—.0033
-. 0022
-.00L3
-. D004
-« OGO

D004
=+ 0004
-.0016
=+001&
-»2001

+ 0024

L0024
+ 3025

C5F

. 0048
La048
.0048
+D058
2068
0071
L0083
L0045
0021
0011
<3008
-.0804
-.2009
~.0028
-.30¢1
-.0050
-.0028
-.0045
-.0671

CYk.q

0014
0011
- 0013
« 0015
=0015
001y
=9031
=030
« Q050
« Q054
«0053
- 53
«0037
« 0024
. 0010
+ 0007
-0012
—.0000
=+0007

PRELIMINARY

08/09s72

Lo

L]
MILLION

PEF FOOT

255
=684
Z.T749
6,081
T.122
7.807
T+875
1.536
7052
6.513
6.001
5.525
So bbb
3.B43
3,351
3.020
2.6599
2.4l7
2.296

CsF

0127
L0129
0125
0132
L0137
«0Ll41
0129
.0l12
.0C51
L0073
+0C64%
J0CHG
.0Cal
Cco2
-.0035
—.0C40
. 0039
—«0CT5
~.0105

1,600
1.602
1,594
£.595
1.595
1.595
1.590
1.594
1,59
1.591
1.589
1.597
1.599
1.598
1.593
1.594%
1.59
1.593
1.587

TYINF
DEG F

54,2
54.3
5444
5446
54.7
56,8
54.9
55.0
55.1
5541
5541
55.3
55.5
55,5
55.8
55.8
56,0
56,3
5549

809772

L/

-]
BICLTON

PER FDDT

2.869
—L.229
2.521
5.86T7
6939
1. 101
T.840
T.514
T.CL3
badlf
Ga0LG
5.521
EER L]
3.862
3.3%9
3.031
2.TC4
2.428
2,305

CSF

0C4B
.0C48
.DCasg
L0L58
.0CeB
L0071
Plde-k)
0045
LNnC2l
«0CL1
»OC08
- 3L09
~.0C99
—.JC2%
-.acsl
—-.DC50
~s0C28
=+ 0C45
-.0CT)

L.604
1.€05
1.599
1598
1.597
L.557
1.595
L.595
1.594
1.593
1.595
l.58%
1.£02
1.597
1.587
1.590
1.5493
1.601
14584

TTINF
LEG F

S4.0
S4.l
$4.3
S4e 4
5%.4
Sh. b
54.5
Sh, b
547
54,7
24.8
54.8
6540
55.2
5544
55.5
SG. T
96.1
S&a?

2/



. n s M

A5 A

AP ELITMIMARY + o+

HIGH SPEEU FYINNEL

POLRT

406
40T
4CH
%39
410
411
412
413
414
415
4l
417
31}
419
42N
421
422
422
424

POINT

406
4nt
408
409
414
411
412
413
414
415
416
417
418
413
L20
a2l
422
423
424

*ALH

. 225
«229
«225°
.225
+225
.225
224
. 225
224
« 225
E28
«225
.225
224
«224
220
224
. 225
225

“ALH

225
2225
.225
225
+225
278
224
225
=224
.225
226
2225
+225
+ 224
«229
224
224
225
“225

QENF

Lass

59 FT
73.416
T3.41l6
T1.224%
72.838
T2.934%
73.224
T2, 645
T2.878
T2.3356
72.830
T73.858
72.935
73.320
72,356
T2.645
T2, 549
T2.549
72.935
T3.22¢%

nine
185f
5Q FT
13.416
T3.416
73.224
1z.638
72.934
T3.22%
T2.645
72.8338
72,356
T2.838
T3.898
T2.935
T3.320
T2.7156
T2.045
T2.549
T2.54%
T2.935
T3.224

HIGH SPFEH TUubyFy

POTHT

43¢
431
&38
439
440
461
442
443
4G
445
Ghh
Y%
G
445
450
453
452
4E3
454

Lo Lia g

536
437
438
439
440
“dd
442
443
Ghd
455
445
447
468
449

451
452
453
454

v ACH

227
223
. 227
227
227
« P27
228
227
227
+227
+ 220
228
225
- 227
227
- 228
. 228
» 226
224

MACH

227
228
227
227
227
227
2224
227
22T
$227
228
22E
226
277
227
.228
.228
226
224

N
LBS/
50 rT
73,791
T4. 040
T3.E05
73.543
T1.5¢19
T3.406
73.117
73.522
73.502
T3. 741
74,273
73,117
73.213
13,875
T3.675
T3.847
Th. 36"
T2.924
Tl.aT8

QIvE
185/
50 FT

13,791

Te. U B0

T3.A95

T3.598
73,595
T3.406

T3.007
71.902
T3.502

73.791

T4.273

T3.tlT

73.213

TI.E95

T3.695

71,087

T4.369

12924
T1.4178

STANDARD STING

BETA
DEG

-5.03
-5.03
-5.03
-5.03
~5.02
~5.02
=5.02
-5.03
-3.02
=5.01
-%.99
“4.97
-4.8%
-%.,81
=471

~4. b6

—h.61
-4 50
—&a45

BETA
056

-5.03
-5.03
-5.03
-~5.03
-5.02
-5.02
-5.02
-5.03
502
-5.01
-4.99
-%.457
—%.89
« 4, 8l
6,71
~&.86
46l
-4, 50
EE T

BETA
DEG

-5.02
-5.02
-5.92
-5.71
~5.02
-5.02
-3.02
~5.03
~5.02
=-5.902
~6,98
—4.96
-%. 488
-4 ,T9
-%.70
+H.63
-4.63
=452
-%.%8

RETA
n-6

-5.02
-5,02
-5.02
-5.01
-5.02
-5.02
-5,02
-5.03
-5.02
~5402
-4.98
4.9
-4, 88
-4.79
~4. 70
k&3
-4.83
-4,53
-4, 48

ALPHA
DEG

01
—L.96
«01
2402
3.02
4,06
S.i6
5.01
7.05
8406
9.02
10.05
12.31
lés 14
1€.l5
tB.1L 0O
20.00
22,14
23.08

ALPHA
DEG

« 0l
=1.9¢
« 01
2.02
3.02
4.0
S.16
&.01
T.05
8.068
G.C2
10.05
12.31
14.14
l&.15
1B.10
20.02
22. 14
23.08

cL

0809
20061t
688
« 1309
41597
1903
22261
25546
2924
.3320
3670
44098
-50L5
.5815
+£700
L1309
8327
9181
65T

1

STANDARD STING

ALPHA
DEG

-«02
-2.21
-.22
L.99
3.00
4.03
515
6.00
1.01
7.33
.02
13.02
12.34
la.11
16«10
17.99
17.97
21.98
23,01

ALPHA
DEG

-.02
~2.21
-a02
1.99
3.00
4.03
S5.15
&.00
7.0t
7.33
9.02
16.02
12,34
14.1%
16,10
1T.99
19.97
21.%8
23.01

(49

leTs
S Lo0g
€98
22325
“Zt45
+3011
+3365
«3T737
+ 4075
4220
»4903
+5354
0297
7092
+ 7792
«B341
9579
L.G413
1.09C3

1
L
L

TX W F

CNF

. 0639
0034
. 0aB8
21318
«1607
1917
+2259
2579
« 2958
3362
+3724
4169
«5145
<6014
6794
L7795
«B348
+ 3954
«(L5¢

CNF

« 1694
L0997
« 1698
+2338
28661
«303%
+ 3356
3777
«4l26
427
« 4992
5468
«6483
7356
8159
+8842
L0261
.1318
aL9%3

T TUHNN

TEST 949

co

01935
« 01970
+ 01941
- G21548
-02332
02580
-03028
+ 03568
«04331
05302
+06324%
07643
=11470
= 15253
= 20077
+ 24825
« 31100
38458
- 52409

ELS .

RdN 19

+ s = NASA PRELIMKINKARY

BALANCE 731-8

T STABILITY AXIS COEFFICTENTS

CPH

«D183
20226
«0k51
0105
£0089
.0070
40047
0021

-.0003

-.0020

-.0035

- 0056

- .C066

-.0072

-.0022
.0005
.0a73
.0163
.0152

CAF

«0193&
01983
01939
~0169%
+01489
01227
01002
LL0aTn
007LL
+0059¢
«00493
+003T4%
«00517
00685
00651
00641
+Q0753
»01021
orzz

TEST 949

co

«0290&
«Q2178
«02989
03428
LC3TL1
«D4a2%%
«C5031
05806
{6728
£CT129
+ L9554
«1122&
+ 15508
«19628
24254
.28803
«36313
+44355
« 48800

LM

-.0010

20061
-.0007
-.0069
=.clal
-.0140
-«CLTE
-.0212
~.C236
=+ C24%
-.f1287
-.0319
-.0352
«.0390
-.0362
-.0351
-.D305
-«C234
-.0202

CAF

.Q2992
03160
«02994
025619
02373
02166
«01989
018367
+01705
01685
01747
D17ES
018699
“QLT32
0k690
+015¢&6
-01B80
«02149
-022906

CRM,5

0042
0013
+Q041
0069
-0080
+0020
Q094
0106
-0L16
«012Z%
0133
D12
D155
0166
0l62
0155
0151
0149
.015%

800Y A

CPM

0149
0220
L0151
Q105
~008%
+ Q070
+ 0047
0021
-.Qno3
-.4a020
-.00315
-« 0056
-.{ICas
-«Q0T2
-a.0C22
0005
. 0073
“OEED
<0192

PUK 20

CYMs 5

0010
«0011
<0010
0008
«Q007
0008
0oL T
+0026
. 0035
+0035
L0021
+0031
0005
-.0017
=-+0035
-.0037
—.C03B
- 40061
—-.00¢8

X15 COEFFICIENTS

CRM,B

« 0042
- 3013
0041
« 0068
<0079
« 0030
0092
20103
«0Ll1
.0118
~0127
0134
0150
0185
Q166
0159
+ 0155
<0161
«aLi3

BALAMCE 731-B

STABILIFY AXIS COEFFICIENTS

CRM,S

2055
L0027
0053
D077
0084
0094
+01325
«QLl1%
0123
0124
»0125
0132
20131
0142
+013%
+D134
0151
L0164
2175

CYH, 5

—.C003
-=a001
-« 0004
-.0004
=.0000
+000%
0014
-D026
«~003%
0035
L0026
0031
-0008
-.COte
~.0034
-.0045
-.0027
~ {056
-.0069

BNDY AXIS COEFFICLENTS

ces

-.an10

#0061
-.00ar
-.00689
-.0141
-.0160
-01756
-.0212
-.0236
=+ 0244
-.0287
-.0319
~40352
-.0330
-.0362
-+ 0351
-.0305
- 0234
-.0202

[ Y ]

«005%
0027
P
L0017
+008%
Q094
«0103
0111
«OFL&
.0118
0119
« 0125
0127
20142
0139
+ 0142
«0l51
«0173
QL83

CSF

QD52
0049
0053
+0064%
L0073
~Q077
+0069
0049
+0024
.0013
0011
-.04008
-.3303
=a0023
-.0063

—. 0047

~.3039
- .00%3
=0067

CYM.A

+QoL0
0015
0010
Q011
Qo1
0015
« D026
. 0037
- 0049
«0052
. 0052
«0055
- 0038
0024
L0011
+0013
0016
-2 0000
—.0003

CSF

. 2067
0062
+3070
«2080
«0084
+3979
noe?
=00H2
L2012
«Qoc?
22007
-.0017
-a7018
= 0042
—-.00L2
-. 0060
= 0026
-.0032
-.00%3

CYMWR

~.0003
-.0002
—.000%
<0001
<0004
0ol
.0023
- 0038
20049
. 0051
= Q046
- 0054
-0036
0017
0003
-.0001
Qo271
Pelel Ty
. CO0S

8/ 172

L/

MILLION
PER FOQT

3,559

.207
3.543
6,065
6.848
T.AT16
T.400
Taléh
6,752
62263
S.08C4
5.362
4,373
3. 788
3.337
2.977
2.677
2.387
2.279

CSF

LQC52
«0Ca%
«0C53
Q064
«0C13
LQCT7
« 0069
<0049
«0C26
0013
.DO11
—.DOGE
-.0003
—-.0£23
=D{63
—«OC&T
=-.0Ca0
—.0Cs8
-.0cet

L.605
1.504
1.602
1.%97
1.598
1.501
1.5%
1.59¢
1.591
1.596
1.607
1.59%
1.640
1.5%0
1.592
1.590
1.59¢
1.593
1.59

TTINF
DEG F

54,0
54.1
56,2
4.3
She
54,
54,6
S4.b
S4.6
54.7
54,7
56,8
54,8
54,9
55.1

55,2
55.3
55,5
55.7

CB/OIST2

L/

HILLINM
PEE FrOT

S.6Th
3,430
B.082
&.TE3
7.032
7.011
£.bHE
G.%3&
£.05L
5.520
5.132
4,778
4,00
3617
3.713
2,503
2.602
2.348
2,224

CSF

0067
.DC62
.acta
.0CH0
LOCE4
L0CT9
+DCET
~0C42
L0012
. 0007
+OCAT7
—.0C17
-.0C18
~0C42
-.0062
~+0Q40
-.0026
~.0C32
-.8C52

L.£35
1.638
1.633
l.631
1.630
E.627
1.623
1.627
1.€2¢
1.620
1.£37
1.61%
L.£20
L.o24
1.£23
1.62%
l.628
1+812
1459%

TTINF
DEG F

45.1
4543
45,8
45.8
46 0
4b.l
45,3
4645
4647
45.8
47l
4143
4Tade
47.4
418
48.3
48,5
4Beb
48.8



M

a5 a

PR ELIMINARY ...

HIGH SPLED TUNNEL

PALNT

457
458
439
460
4h1
462
463
4&4
“E5
464
Aol
“as
469
470
4T1
472
473
&T4
%1%

POINT

457
4548
459
460
461
462
463
ot
445
L2-1]
46T
443
449
470
411
4T2
473
474
47"

MACH

- 228
226
224
- 227
- 226
+223
« 228
228
227
=226
+228
£ 227
227
»228
227
226
. 229
227
«228

MACH

=228
226
228
227
226
=225
228
228
227
226
228
227
2227
«228
2227
276
229
WA2T
228

QINF

LRS/

§0 FT
73.904%
TA.11T
73.807
73.791
731.0820
72.250
Teu176
T4.273
73.791
73.213
744176
73.598
T3.6807
T4.273
7i1.279
72.828
Tha562
73,309
13.887

AIHF

LASY

503 FT
73,984
73.117
73.887
T3.7%1
131.020
T2.250
Toa.176
16,213
T3.791
73.213
ThalTh
73.5958
73.837
Ta,273
T5.309
T2.828
Th.5€2
73.13109
T3.8867

HIGH SPEEN TUMMEL

POTNT

sca
GhE
510

PAINT

504
509
50
511
512
Si3
51«
515
al4
517
513
519
520
s21
s22
523
524
525
526

HACH

227
«227
227
«228
. 227
2227
227
. 228
227
-227
227
. 227
4228
. 227
2227
. 225
22f
227
«226

WACH

227
227
227
«228
227
227
227
226
-227
22T
227
227
2228
2227
2227
4275
227
227
228

aIHE

LRES/

sorrT
73.5695
73.502
73,598
73,847
73,495
T3. 408
T3.79L
73.9%4
73. 695
73.847
3,476
73.578
ThasiS
73.791
73.791
72.346
Th.r09
73.791
73.117

N1ME

Las/s

&9 FT
73.695
73.522
13,593
73.n87
73,0695
73.406
TI3.791
73.984%
T3.: 9%
T2.887
Ti.-0¢
T3.598
THabk3
T3.791
73.791
T2.346
13,309
73,791
r3.Lat

STANDARD STING

7TX 10 F

BETA  ALPHA €L
DEG  DEG
~5.0L .03 .2489
-5.02 ~-1.,91 1907
~5.01 .01 2481
-5.01 1.99 .3057
=5.01 3.02 43399
-5.0l  4.D6 L3172
-5.02 5.22 47318
-5.02  6.04 44500
-5.01 7.08 Y4869
-%.98  a.10 .5308
-%.%5  9.07 45723
-4.94 10.07 .8076
“4,86 12.38 +6964
-4,79 14,16 L1195
-6.70  16.1T .B503
~hats 18,08 L9398
4,64 20.02 1.0140
-4.53  22.02 1.1019
-4.48 23,03 1.1591
BETA  ALPHA CNF
DEG DEG
-5.01 .03 . 2489
~5.02 -1.91 .1839
-5.01 .01 L2481
-5.0l1 .95 L3078
-5.01 1.02 23430
-5.01 4.0¢ L3815
-5, 02 5.22 <4378
~5.02 6.04 L4572
-5.01 T.08 L4961
-4,98 8.10 .5424
-4 .96 9.07 L5865
-4.94  10.07 5246
-4.86 12,35 W1223
4,79 L4186 L8145
—4.73 18417 LAG75
~4.6%  1B.D& 1.0024
—4.b4  20.02 1.0553
-4.53 22.02 1.2019
-4.48 23,03 1.28C6
STANDARD STING
BET& ALPHA T
DEG  DEG
5.03 .00 L1653
5.G3  -2.25 L0951
5.031  -.00 L1561
s.08  2.02 L2327
5.04  3.01° .2626
5.08  4.08 L2982
5.06  5.17 L3368
5.07  5.04 L3751
5.07  T.05 25049
5.06  B.OS L4408
5.03 9,63 +4838
4a33  IDeDE .9335
.92 LZ.35 +£209
4.8 Lauld 6942
486 6Ll L7198
4.9%  18.01 L8543
4.87 20.06 L9410
hab6  22.03 1.0136
4,50 23.04 1.0518
AETA  ALPHA CHF
™G DEG
5,03 +00 L1553
5,03  -2.25 L0549
5.03 -.00 L1668
S.04 2.02 .2337
5. 04 3.01 L2662
5,06 4,05 L3004
5.06 S.LT .3399
5.07 b 0% .3800
.07 T.05 Le00n
506 5.05 L4562
5,03 .63 4921
4,95  10.06 £ 5443
4,92 12.35 L5387
4.86  lé.l4 L
4.9 lbl1L -1
4,94 LAR.DL .9033
4.B7  20.06 1.0Z98
4.06  22.03 1.1018
4.50 23.04 1.1524

T TUNN

TEST 949

. 05498
05104
05532
06148
20688 L
. 07331
.OBb&l4G
09223
« 18465
12030
«13553
«15059
. L9542
+ 24010
.29018
+351642
« 41646
. 43714
' S4bTE

CAF

~05484
«05T38
.05527
-05083
04881
£04699
04643
104439
04384
204435
04362
«0419%
04183
L04214
O418T
J04274
~04411
«04TTT
L4572

TEST 549

e

«~ 02871
«02747
- 029246
. 03388
« 03709
04243
«0#951
« 05754
06563
. 07808
09072
- 1C8%6
+15027
. 18892
« 23950
. 29382
+ 37037
« 43238
= 4T162

[

-+0015

-0D59
-.0013
~.rpal
-.0118
-.0149
~a191
-.0221
=.0244%
-.0285
~.0309
—.033%
-+0354
~.0350
-+0345
~.3314%
=.0275
-+0145
—.0109

CAF

-02890
-03122
02925
02565
02325
S02127
01899
«D1Th4
21543
01432
0Ll364
01413
01395
01364
01374
01526
01819
02065
02225

EL S . .

RuM 21

CRM,S

L0074
.0051
L0076
.0096
0101
L0187
.0128
L0131
L0139
YL
L0138
037
L0125
atz7
L0126
L0145
.0l58
L0153
L0153

N aASA

BALANCE 7131-8

ETARTLETY aX1s COEFFICTIENTS

_ _CYM,S

—.0008
=.0002
-.0007
—«B008
-.0008
-.po07
0005
0016
0022
0019
L0010
D016
~.0001
-.0018
=.0034
~.0042
—.0021
=0045
~.0053

BODY AX[$ COEFFICIENTS

CPH

-.019%
-.0143
=+ 0197
-.0256
-.0294
-.0341
~.0394
=04l 2
-.0435
-, 0474
-.05%11
-.0532
- 0547
-+ Q575
-.0569
~.0567
~.0506
~. 0456
- 04TT

RUN 23

LAM,B

B07%
2 D051
L0076
L0096
«0101
<0147
.8127
.oLze
L0135
0124
0131
L0132
0123
.0128
20130
L0151
01586
L0159
.0162

BALANCE 731-8

STABILITY AXIS CODLFFICIENTS

CRM,S

-+0043
0018
-.004%9
=.0075
—«00856
—.0058
-.0103
=.0116
—.0122
-.0133
~.0138
-.0137
=+C143
~.0152
-.0l60
--0203
= 0ZET
-+0301
—.0285

CYM, 5

-.0000
-.0005
-.000%
-.0016
-.0021
-.0n38
-. 0055
-.0070
-.0085
-.0092
-.c0B8
- 0074
-.0051
- {047
-« ODBG
-.008%
-.00&3

0025

«QO0TE

BIDY AXIS COEFFICIENTS

cek

-.Q015

« 0059
-.00113
-+ oAl
-.01lty
=~ 0143
-«0191
-.0221
—« 0265
-.0285
- D307
-.0334
=a 0354
-.0350
- 0345
~.031l%
-. 0275
-.0145
-« 0109

CRM,.A

~2 0049
—.Qqaly
=. 0043
=.0075
-.008s%
—+00%5
—. G977
—. 0108
-.0lL1
-.0118
=+ 0123
-.0l22
-.0128
=-.0136
-.0137
—.0l64
-.0230
-. 0283
-.0292

C5F

0076
3065
+ 0073
-0082
00593
0094
0071
0&3
-0018
.001%
«0004
-.0011
—-a.0008
-.0026
-«J054
=.00863
~«2033
= D049
--0054

CYM,.8

~. 0008
=.000%
-.90007
-« 0004
=. 00403
« 0000
Q016
0029
. 0039
0038
» 0040
L0040
+ 0025
«001%
+ 0003
«00G5
»0024
-0ale
«0011

CSF

~.0058
-.2060
-.0059
= 0054
~. 0047
~002%
004045
03T
L0077
.0108
-5i22
0123
LT
-009%
-0003
-.0015
2027
0108
D190

CyM,a

-.000%
-.0004
=« 0009
~-.0018
-.0026
-.0045
-. 0064
-.0082
-. 0099
-.0109
~. 0107
-.0097
-+ 0080
-. 0083
-.0130
—.0Len
—a0151
=.0099
—.00%2

PRELIMINARY . ..

08/09 /72

/0

®
MILLION

PER FOOT

4.527
A.737
4485
4.972
S5.088
Halll
5.4012
4.879
4.653
LILY ¥4
4.223
5.03%
3.565
3.244&
2.930
2.674
24435
2.217
2.120

412

0078
- 0085
«0¢73
-0cne2
«0C53
0094
«0C71
+0C43
- 0018
.{aC1l4
0004
-«0C11
-.0008
-.D02€
—.0C54
=.0CK3
—.0C35
«. 0048
-.0054

L.629
L.&61%
1.627
L.625
1.617
L.&08
1.629
1.€29
1.624
1.¢£18
b.628
l.621
l.624
1.627
ia6le
L.510
1.628
L.ol4
1.£1%

TTINF
DEG F

47.3%
GT.3
47.5
47.6
ey
47.7
41.8
47.9
4T.9
48.0
4A.0
4841
48.2
484 4
48.3
48. 7
43,0
46,1
49.3

08/09/72

1/D

L

MILLICN
PER FOOT

5.719
A.497
5.705
£.8¢8
7.079
T.02&
6.802
£.535
6.170
5.759
9e334
4.896
44132
3.6T4
3.255
2.908
2.595%
2a34h
24231

CSF

-.0C58
—aNOLD
~.0C059
-.0C54
-.0ca?
—0L24
=000%
. 0037
«0CT7
0168
0122
.0123
.0107
- 0G4
.0Ca3
-0Cl5
20027
<0108
«0190

lat21
1.4618
1.018
1.62C
1.617
l.£1%
EabLT
1.419
l.G15
1.£17
1.6L1
1.613
1621
1.4613
l.612
Fa»596
l.&26
L6093
1.501

TTINF
peG

48. 4
4.6
48,9
49.2
43.3
49,5
T 49,6
49,8
49,9
49,9
50.1
50.3
2.4
0.7
59.8
5L.0
1.2
51.6
1.7

23



«+» NASA PRELIMINALY . ... Tx1w FT TUNNELS v+« NASA PRELIMINARY . ..

HIGH STEED TUNNEL STANDARD S5STING TEST 949 RUN 24 BALANCE 731-B LB/FOFFT2
STABILITY AxIS COEFFICIENTS ’

PUOINT MALH OINF BETA ALPHA TL co LPM LRM,5 CYM, S CSF | L/0 R

Las/ DEG LEG . MILLICN

S0 FT PER FOOT
529 - 227 T3.792 5.03 01 2561 «05501 -.0203 -.0069 -.0008 ~.0061 %4.619 1.6k3
530 - 228 T4 177 5,03 =2.17 «1866 -05006 -.0134 —-.0038 —.0004% —.005%9 3.727 1.417
531 +228 T4, 177 5.03 =00 «2517 «05459 -.0202 =+ 0068 ~.0005 -.0061 4.611 la&17
532 » 228 T4, 8664 5404 2.01 +3l64 06150 -a.0273 —.0087 -.0Q15 ~+00546 54144 1.619
533 - 227 73.5%99 5.0% J.h2 «351% Q8127 =+0314 =+ 0099 =+.0028 =+0037 5226 1.609
534 . 227 T3. 792 5.06 4a06 «3839 0ThES -.0370 ~.0100 ~.0045 -.000% 5.224 Ll+611
535 -&27 T3.792 5.07 5416 #4310 +0B8387 -«0&07 | —.01%8 -.005% -0022 5.13%9 l.61l
538 « 228 T4e 359 5.07 b.02 « 4005 09142 ~.0432 -+0126 =.0071 «0054 S5.037 1.617
537 227 T3.40F 5.06 T.08 5032 «10378 —.06T4 —«014]1 —«0080 2095 4,549 1.606
538 228 13.984 5405 f.06 Sals 11677 ~.0522 “.0141 -.0085 0121 4.5637 L.612
537 226 73,211 5.01 9.02 5802 -13237 -«C563 -.0139 -«00T4 0120 4.383 1.603
540 227 13.310 4.98 10.04% 5214 «15005 -.0583 -«0131 =.0060 «0126 Hel4l 1.603
541 « 227 T3.751 4,90  L2.3% «TL54% . 19808 -.D&le —«0119 —-DD&& «D09E 3.612 1.¢08
542 227 73.476 4,86 l4.F4 T80T 23796 ~+0816 ~D1E0 ~+ 0048 0083 3.281 l.603
543 «225 T2.057 4,92 161l «8557 «28889 -+0608 --0102 —.C087 -.0019 2.9£2 1.588
544 =227 T3.406 4.91 1B.03 9370 +34876 -«0580 =014l --0096 —+002R 2.6087 1.801
545 . 227 73.502 4485 20.01 1.0230 41096 ~.D53% ~+0206 ~.00?5 «0015 2o442 1.6301
S4é 227 73,695 44065 22.00 1.0728 +48325 -aT373 —.0245 -C004% 0113 2.220 1.602
547 227 T3.695 4.%9 23.0% 1.1113 « 52530 -.0117 -.02386 .0052 +0193 2.11& l.e01

BODY AX1S COEFFICIENTS

PrINT MATH 2INF RETA ALPHA CNF CAF cPp LRAM4B ol LLFY:] CSF TTINF
Lass 0E6 OFG DEG F
e FT
529 221 T1.792 5.03 -01 2541 «05458 -.0203 =. 0069 ~. 0006 - 0061 50.7
53n 278 Ta ATT 5.03 -2.17 « 1345 «05T09 —«0126 =.D038 ~.0002 -.0C5% 50.8
531 228 Taut TT 5.0% - .00 2517 05480 ~. 0202 ~« 0068 —.0005 — 0061 50.9
532 2258 T4, ab4 5.04 2.01 . 3183 .05036 -.D273 -. 0087 =, 0010 ~.0C5AH 51.1
533 227 T3.%99 S.05 3.02 31548 «048E2 =a031% -.709%8 -.0034 —a0C37 51.2
534 727 T3.722 506 4,06 « 3942 «Q4685 -.0370 —. 0097 -+0052 ~« 0009 51.3
535 227 T3, 192 S.07 5,15 4368 2046479 —a 0407 -.0112 -« 0069 0622 1.3
S3A 228 T4.36% 5.07 4.02 «46T4 04258 -40432 -.0l1l8 -.0084 L0054 51.4%
537 227 73.408 5.0 7.0% .5122 «04123 =.04T74 -.0130 -.0087 . 0098 51.5
534 228 T3.98% 205 8.0 «5525 L3973 -aD522 -.0Dt28 -« 0L0% 20121 5l.8
539 226 TI.213 L] 5,02 - 59318 03975 =« 3563 —-.012& =<0095 0120 5.7
540 221 3.0 4,98 10.04 6381 03943 -.05813 ~.0L17 -+ 0050 ~0126 51.8
Sal 227 T3.79L ‘.90 12.34 7413 + 34058 =.0&615 ~«Dl0E -.2070 LDCTE £2.1
542 227 Ti.a0¢ 4. 86 Le.14 «3151 +0400% =.0&l6 : =. 009 -. 0072 -0Cez2 52.2
S&d 225 T2.057 4.92 1&.11 » 3023 + 64004 = Q608 -.0074 -.0112 -.0C1% 52.3
Shd 227 T2 au0t &2 91 18.0% - 9989 04171 ~« 0530 —. 0105 -.D133 -.0C24 52.7
545 227 73.502 4,83 20.01 1.1046 04355 =a05834% e 01l6R -.014l .0C15% 52,9
AL «227 T2.49% 445 22.00 Le1T57 «05021 -« D372 -. 0228 -« QD88 SOLL3 53.1
BaT £227 T73.4695 4. 49 23404 1.2283 +0%835 -.0317 -.0238 =. 0045 «0L93 53.4
HIGH SPEED Tiemey STAHMDARD STING TEST 949 RN 25 BaLabLE ¥31-8 CRADIFTZ

STARILITY AXES COEFFICIENTS

FranT HACH agre BETA  ALPHA cL o cew CRM,S CYM. 5 CSF L/n 4
LY DEG DLG MILLTON
[T § PEF FOOT
251 227 Ti.R28 5.03 S0l +0428 «L1620 -C301 —-.0026 -.0013 =+3053 2,642 l.611
551 - 228 744177 5.03 -2.19 —.0298 «JIT91 0374 =0Q03 ~.0007 -.0058 -l.862 labt4
SE2 228 T3.683 5.00 Q02 «0429 +Clh22 .0302 -.0027 -.0013 -.0053 2.4639 LBl
553 227 73.406 5.0% 2.02 -10648 «OLT43 L0251 —.CO59 -.0018 -.0051 6.012 1.6C5
554 «227 TA.42€ 5.04% .02 «1352 « 0189t .0230 ~.3013 -.0020 ~+2053 T.l48 1.605
55% -22a 73,904 504 4.0T 1694 02175 «020L -.0083 -.0027 =.00a8 7.1488 1.611
6586 227 T3.595 5.0% .19 2087 «N2632 €176 =«0093 =.0040 ~. 029 7.928 1.£07
58T «227 73.888 5.05 ha02 «233% -03028 G156 -.0100 ~«0051 -.0003 T.727 1.6809
558 220 1273 5.0% 7,03 2726 «03752 0127 —«0L05 —.00&A L0038 Te2¢5 L.EL3
559 227 13.792 504 8.05 «2108 «08E34 - 3100 -.011% -.04077 -a0a? &, TCT 1.607
540 . 228 T4.270 5.02 D04 + 3483 05895 « 0084 —.0l2¢ -.0074 2090 t.117 l.£13
Bet « 227 73.695 &.9% 10,213 3870 206964 0064 —.0141 -.0D&9 «0101 5.554 L.&0e
EL Y 229 TaaTHS 4.91 12,37 «4B33 «18TLG « 0453 ~+0158 =.0039 0095 4.510 Ta&de
Se3 - 228 744273 4,83 le.1s 5614 14230 -005% -.0182 —«0033 0081 3,945 1.61
564 <229 74,755 4098 l6a1l -6431 -18591 0079 —.0203 —.0082 -0003 3461 I.eLE
EL . 228 TLaaLE 4,93 18.02 «Tll4 «23L59 123 ~.0240Q -.0097 «0001 3.072 14612
Saf . 229 T4 3G 4.89  20.00 = 7970 + 29234 01 T% ~.02565 -.0068 0022 2.7T17 L.613
347 229 LLTAR | 4.5 22,05 LBT26 « 35350 «C282 —.0273 0018 «10%8 24427 1.613
SEHN 228 T4.370 4.52  23.09 9244 40191 «(302 —«QZ0b1 0054 0167 2.300 L.508

RIDY 4x[S COEFFICIENTS

PATNT MAGH [ ] RETA ALPHA CNF CAF CPW¥ CRN (B CYM. 3 CSF TTINF

1B/ DEG nEG DE6 F

S FT
550 «227 73.FRA 5.03 .4l 0428 «OloLw - 0301 -.002¢ =3 -.02C83 il.4
551 228 TaulTT 5.03 ~2.19 —«2304 01676 - 0374 « 0002 -.0007 -.0(58 5l.6
552 228 73.784 5.03 =02 0420 0l62l <0332 —.0027 -2 J13 ~.2053 5.7
553 227 T3.406 5.04 2.02 «1054 01373 0251 ~. D058 -.0020 -.0C51 51.8
554 227 T3.%506 5.04 .02 1360 01177 0232 -.D072 —.0024 -.00C53 51.8
5587 =223 LATSE-L] 5.04 4. 07 L1705 00968 ~0201L -. D081 -.QD32 -.0C48 51.8
556 227 73,695 505 5.19 -2l02 00734 -0176 =+ 0083 =.0043 -.0C029 El.G
587 =227 73.183 5.M5 6. 02 2358 “N0556 01586 =« 0094 =« 3061 =.0003 52.¢
558 228 V4,273 5.05 7.03 <2731 «00385 0127 -, 0096 -.0UBD «0C3B 52.1
569 =277 T3.797 5.04 §.05 « 3142 L0234 +0100 ~.0l02 - 0092 «acs7 52.2
-1 228 T4.370 5,02 9. 04 -3530 L00L50 ~0D0B% -.0112 = G095 . 0CG0 52.3
St 227 T3.793 Gy G9 10.03 3932 ~00tiA = 006G =+ 0127 - 0592 «QgL0t 52.4
562 229 74,755 4.91 12.37 « 3951 00113 00513 -.0146 -.0072 «QC55 5248
’563 «278 Ta.273 4,88 14.15 «5791 PuDirxl . 0053 -« 01869 =.0077 Q81 5247
564 229 T4, 155 4498 [ .79 13 A BBS4 «GCoo3 . «0079 -.9172 ~.0135 = 0Ca3 G2.8
565 «228 4966 .98 l8.02 «T4B1 Q0022 «0123 -« 0199 -.0167 R 53.0
566 229 Th.E59 4e 8% 20.00 +8492 «00301 «0174 -. 0226 =.GL54 -0C227 53.2
SET 229 T4.851 4.65 22.05% +5438 «0C56e7 « 0282 - 0260 -.0086 .0C98 SN.T

563 228 &, 310 4452 23.0%9 l.0079 00724 + 0302 -.0261 -« U053 LOLAT 53,5

L



*

NAS A

PRELIMINARY .+ ...«

HIGH SPEED TUNNEL

FAINT

G871
572
573
574
575
St
517
578
579
584
5A1
482
583
584
585
586
LY
588
533

aNINT

STL
572
573
5T4
575
578
5T7
5TR
579
541
531
547
5823
584
5R%
586
537
.1:3
599

“ACH

. 228
«228
227
228
-227
227
- 227
22T
221
227
229
«228
«228
. 228
228
2227
229
224
.228

VACH

.228
278
+227
228
227
227
227
227
227
227
229
228
2228
«228
2228
227
229
228
+228

QINF
LBS/

S0 FT
Tha 46T
T4.178
73.996
T4.215
73.793
73.793
73,607
T3.657
T3.408
T3.69T
Tha&b0
T4.082
Té4,371
Th, 667
T4. 178
73.889
T4.852
T4.273
Te.M182

QIMF
1BS/
50 FY
4467
T4.E78
73,988
T4.275
73.793
73.793
T2.600
73.697
T3.508
T3.697
Ta.ie0
T4. 082
Tea3T1
Ta.saT
T4.178
73.589
T4.B52
744279
14,082

PIGH SNEFA ToneT(

ot jHT

&3
602
€C3
13
405
a0k
Lo
678
&%
FL
£11
£12
&13
14
cELS
ele
6LT
“18
619

HACH

2228
227
2227
+ 328
- 224
227
.22
227
»22¢
728
227
«221
$221
227
- 229
«22%
227
228
.22%

MACH

228
=228
207
228
229
227
«228
227
226
278
227
«228
-228
2227
229
.228
.227
228
228

QINF
LRSS/
se FY
75.002
14,448
73. 794
Téan58
T4.371
73.596
Th.21%
73,090
T1.312
Tas L9
T3.794%
T4.0%3
Te. 3l
73.501
Te. 73T
7@ 179
The T4
764.179
T4.275

Ll R
MY
50 FT
T4.782
74,408
T3.703%
Th 568
T2.371
T3.98¢&
T4.273
73,397
Ti.312
Ta.l179
EETRALY
Taa™83
T4a2T1
2001
74.T57
T4al 7T
73.794
Te,179
TH.279

BETA
DEG

5,06
5.04
5.04
5.04
5404
5.04
5.05
5,05
5.06
5.05
5.03
5.00
4292
4.90
498
4.99
4.9%
4468
4.5

BETA
nes

5. 04
5.04
5.04
5,04
5.04
5.04
5.05
5,05
5.06
5,05
5.03
5.00
4,92
4,90
P-TS
4.99
4a 81
GaBY
4,50

BETA
0EG

4. 89
4. 84
4.89
4.91
4.91
4,51
4e?l
4.52
4. 92
4.92
4,490
4. R%
4.81
4. 80
4.90
493
GaB%
4.53
4.5L

B=TA
DEG

.89
4,838
4.89
4,91
4,91
4.0l
4291
4,92
4.92
4,92
4490
4. B8
4,81
480
4. 90
4,93
4. 8%
4,63
4,51

STANDARD 5T ING

ALPHA
DEG

=01
-1.94

.01
2400
3.02
4.08
5.20
b.006
T.08
8.06
d.l2
LG 04
12.42
14.14
(2% &3
18,08
20.10
22.04
23.12

ALPHA
DEG

+Q1

- 1.9
«al
2.00
3.02
4.08
5.20
b.06
T.C&
A.06
9.12
10.04
12.42

€L

~D6TE
~0040
D634
1305
+1608
«193%
» 2290
2579
«29%9
«3325
«3848
4065
45190
5836
EB1 5
«T412
<8481
8850
49561

T X110 F

CNF

1

SYavpARD STING

ALPHA
DEG

»23
-2.18

04
2.01
3.03
4a06
S.18
6,04
T7.04
8.08
GulE
10.0%
12.37
4. 18
1dall
18.03
20,04
22,05
23.04

ALPHA
DESG

W03
-2.18
s
2.0l
3.03
408
5.18
6404
T.04
B.06
9.06
13.05
12.37
14.13
16,11
18.03
20.0%
22.05
23.0%

L

+0438
-.0285
0635
1061
«1373
1662
2068
«23564
2716
«31118
23370
L3697
#4373
3697
LEG90
- Tlad
- 8053
-A730
3170

«06TH
31034
« 0686
1312
- 1618
<1953
-2308
- 2602
2879
« 3364
«3303
%134
+5324
+B028
- £B9L
- TBOB
9054
9583
«CH4l

CNF

«0438
292
. 7435
<1067
.1302
21703
-20B4
L2375
22742
3153
£ 3353
.3861
- 4999
5880
«6T58
<1518
+8594
LT
9999

T TUNRHN

TEST 949

co

~018%2
-01911
-01l902
-02111
02239
-0259%
.03054
«03500
«04259
-L3160
406569
. 075R2
11870
.15107
19479
24541
+31710
36115
41972

CPM

0146
0216
<0143
+ 0095
0074
0048
+0030
«0021
-.001%
~a D040
-.0054
-.0072
-.008%
-.0076
-.0059
-+0007
. 00586
=0158
0194

CAF

01892
«01923
.01981
«Dle5s
01439
0L2ZLl%
00967
00760
.0D&C0
00448
«00391
.00381
~00425
.00394
.00340
003232
308628
00884
+01062

TEST 949

ce

«CLTI&
+QE8T3
1174
-Claze
.01972
02234
«02075
«03104
03804
LC&TO2
L068TSH
07098
.1689¢0
« 14559
«lBB42
« 23351
« 29730
436038
« 39358

«J304
0382
Q306
.252
20230
.0202
177
0160
SUL2T
0059
«PORG
0066
«005%
006D
-C08¢
0123
.C183
0284
«C306

Car

+0170Q4
201763
+0170Y
+01455
01251
.01029
~00798
00607
D044
00282
00202
00192
«CDLEE
00152
000322
+2C036
00377
06635
00794

ELS a e NASA PRELIMINARY

RIN 26 BALANCE 73i1-B

SYAAILITY ANIS COEFFICTENTS

CRM)S CYM S C5F
~.0041 -.00LS =+004%
—.0oo% -+ 0012 -.0052
0042 -.00L5 -.0048
—-.0077 #0017 -.0053
-.008% -.0019 -.0p57
-.009%8 -.0025 ~40069
-.0107 -,0038 -.0029
-.6117 - D050 -.0001
-.0125 -.0069 0041
-.0138 =.0077 0012
-.0154 ~.0078 .3099
-.0140 -.0068 L0502
-.0185 -~ 0038 .0D%4
-.0199 -.0035 0082
~.0223 ~,0080 .0003
-.0257 -.0100 .0003
~.0284 -.0071 L0013
-.0278 0822 L0092
—.0264 +0067 +0164

8NDY AX1S COEFFICIENTS

Lpe CRM,B CY#,B
»0l4t =. Q041 -.0018
0214 -.0009 -.001Z
0143 —. 0042 = 0015
»0C95 -.00T¢ -.0020
«00T% -.0087 -.0024
«OC4A -.009¢ -.0032
Q030 =.01013 -, an4t
0021 -.011% -.0082
-.0014 -.0115 -.0083
-.00%] = 0124 -.00%6
=2 0054 - 0140 - 0101
-.0012 —.0146 ~.Q095
-. 0086 -.0172 —.0077
=.0076 . -.0l84 =.0082
-« D359 ~a611592 -.0139
-.0007 =s0213 -. 0173
G056 -« 0242 —«0l64
0158 =.0266 -« 3084
« 0196 =.02£9 —.0042
RUN 27 BALANCE 731-B

STA3ILETY AXI5 COEFFICIENTS

CRM,S CYM: S LSF
-+ 0029 0092 -.0167
=+ 0004 0103 -«JL78
—.0029 +00%1
—.2055 -G08l
~+00648 0077 ~-0i6Z
-.0076 ~ap70 —«NE55
—.0086 -0058 ~+7129
~«0039 e -.0108
- 0094 +0025 -.0064
-«0103 ADL3 =034
—.0L12 ~CCLe ~a.0007
—.B )26 00L& 0011
~a0145 +0031 £3023
-.GL5% «002% 0022
-+Q190 -.0031 - 0043
-.0226 =.0060 —.0051
—.0252 -«003¢ ~«2024
-.02482 0026 «0063
-.0255 -0059 0158

BA0Y AXTS {NEFFICIENTS

CPH CaM, B CYMy b
« 0306 —-. 08029 0092
03482 -.0001 ~0103
« 0306 ~. G029 +0C91
»0252 -.0058 0075
«0230 -.0072 L0073
-D2n2 —.008BL » 00465
L0177 -.C091 « 0050
~0160 ~. 0093 +Q0%4
0127 =« 0C9E 0314
» 0095 —20104 -.130a2
P -.0l13 ~ N0
+0D&4 —.0l2&6 -« 0006
0054 = 014G —-.0001
3060 . 017C =+ 0017
.0086 —«01T4 -«00B3
B —. 0198 =-.0127
0183 =.0224% ~.0120
« 0284 ~.0257 =« 360
0306 -.0258 ~ 0040

a8 /09 /72
LD R
MILLIDN
PEP FOOT
3,572 L.615
.212 1.612
3,806 l.610
6.183 1.612
T.02% 1.607
TabE2 1.&07
Te498 1.653%
T7.3L8 1,60
G6.92% L.602
Salthh 1.:£0%
%.857 1,615
5.3¢1 L.£08
4.373 L+6ll
3.863 i.612
3.356 1.608
3.020 1.5605
2.674 1.613
2.406 1.806
2.278 1.60%
CSF TTIMF
BEG F
52.3
52.4
52.4
52.5
52.5
52.¢
£52.6
52.7
52.8
E2.%
529
53.0
53.1
53.2
53.4
53,4
53.9
54.0
54.2
carog sz
L/D e
HILLTOM
PER FROY
2.568 L.632
-1.520 1.£35
24355 L.62T
5.806 1.¢34
4,939 L.632
Te57T2 1.627
T.734 L.630
7.589 1.825
Talsal L.6lA
6.630 1,27
5.047 L.622
5,490 1.£25
4.480 1,627
3.918 1.618
3,444 1.630
3.060 1.523
2.704 1.618
2.422 1.&621
2.301 1.621
GSF
CEG F
-.0167 al.4
-.01T8 475
—.Clk4 47,7
-.0l66 418
-.0162 4B.0
-.0155  43.1
-.0128 4B. 4
-.0108  48.4
—.OCk4s 48t
-.8C30 48.7
—.CLO0T &8.9
-J011 49.0
.0C23  49.2
L0E22 &Y.n
~«QCA3 49,5
-.pE51 43,7
—.0C24 49,9
LOCA3 50,4
«013C 505

)



+ ¢ 2 N ASA PAFLIMINARY + + + TX10 FTY TUNNELS + s n « NASA PRELIMINARY o+ ..

HIGH SPEFTY THIMNEL STANDARD STING TEST 4949 RUN 28 SALANCE T21-B 0B 09 £T2
STABILITY AXIS COEFFICIENTS . 3 .

PRENT MACH QIMF BETA ALPHA oL co cPH CRM4S CYM, s CSF L/D R

LBS/ 0¢6 DEG MILLION

S0 FT PER FDOT
&22 2271 73.€71 4. 85 01 «1670 03013 - .000& -.0085 QN7 ~.0158 5.544 1.618
623 22T T3.890 4.8 -2.21 0980 .02832 .005%9 -.0030 OLlt 3.461 1.621
24 220 73,504 L 1) «00 1680 03012 —.0006 ~. 0054 «0118 5.579 1.416
625 + 227 T3, 504 fe BB 2.00 2304 »03447 -.0073 =~ 00T4 0117 6.682 1.615
€26 220 73.3l2 4 BB 3.03 L2842 .£3798 -.0107 -.0083 ~0Ll2 65.956 L.612
627 227 73.601 4.87 4.08 30156 « 04338 ~.0l4l -.009% +0057 62952 1.415
628 227 13,697 4,88 SalT +337T% 05013 —-.c182 «,Q0094 ~00t9 6.T740 L.81lb
629 227 73.697 4.89 6.03 L3705 . 05718 -.021l1 ~.01G3 0065 =+ 0105 8,480 1.£15
630 . 226 73.408 .89 T.08 4054 - Q&620 -.0239 ~+0108 «0050 —a0DET H4124 l.612
631 +227 T3. 794 §.88 B.05 PELLE) .Q7769 -+0276 -.0115 =004 L «+00Q33 5.719 | Y- 0
632 227 73.697 4,85 9.06 4360 +09186 -.0305 -.0121 Co42 —.0013 54290 l.¢1%
633 «227 T3. 794 6,83 10.02 5226 =10723 -.0321 -uBi21 «0042 «. 0002 4.883 1615
634 227 T3.986 4.79 12.33 6185 «15023 =+ 0345 —.0124 +0040 «2009 42117 l.ele
£3% .227 73,497 G 77 laulb +0952 = 19033 -+0337 -.01386 0031 +2021 3.653 1ab12
b3& . 228 T&. 179 4.89 16.12 <7154 23927 -.0332 —«0L15¢6 =.0043 -.0037 3.261 Lael?
c37 721 T3.T9% 4.89 18,01 8556 .29523 -.0306 -.018T L0054 —.0058 2.998 L.&12
&38 . 223 74.275 4.82 20.02 +9881 « 36563 -.0258 -.D2%8 -.0028 . 0020 - 2.59% 1.416
£33 L2227 73.793 4.6% 22.05 1.0165 +43479 ~.CEZ9 = G2%% +004D 0092 2.338 L.&10
&40 227 T3. 857 .50 23.0% 1.0597 « 47592 —«0111 ~.0282 0071 ~OLBD 2.227 L.608

BADY AXIS COEFFICIENTS

POINT MACH o~ F ATTA ALPHA cF LAF cpr CRM,B LY. CSF TTINF
LRSS 036 DEG DEG F
EOFT
£22 227 Ti.- N1 e 3h 401 «U6TD 03010 -. 0004 -+ 0055 «0117 -.DL90 4.4
623 227 T3.890 4. 87 -2.21 »096% -03209 «0g59 =.002¢ L0117 =.0151 49,5
£ +227 TI450% 4. 84 00 «1680 03011 -.0C0&6 -.0054 «0118 -.+01%a 438
625 227 T2.50% 4+ BB 2.00 234 02643 -.0073 —.0078 0tle -.0158 49.9
826 226 73.412 L1 3.1 « 20658 012398 -. 007 -+ 0089 0108 =a0180 50,1
627 227 T3.60M 4. 87 4.08 -3039 02182 -.0l4l -.0101 . 0050 -.0186% S0.2
28 227 T3.£97 4. 0B 5.17 « 3410 201347 -.0182 =.0k00 000 =041 532
624 2T T3.0497 4. 8% 5.03 2 3T45 «0LTGL -« 3211 ~.0109 » 0054 -.Qla5 0.3
6330 226 73.408 4« B9 T.04 .4105 .01¢02 -.0239 =.0113 D03 —«0C6T 50.4
631 e 73.79¢ 443U .05 +4508 01473 -.0276 =.q120 0024 -,0033 50.5
632 227 13697 4,85 9.056 - 4944 01423 -. 0303 —.aLze o022 —«CC13 5t
6313 22T 13.7% 4483 10.02 «5332 01443 -«03ZL -a+0126 - 0021 —.0ca? 50.7
534 227 73,006 4, 78 £2.33% 6363 01470 -+ 0346 -.0130 =00E2 gl 51.8
631% 22T Ti.597 4.17 14,16 «T207 Dladl -«3337 =«0140 - 0003 «0C21 SL.l
636 .228 Taulla 4. 89 16,12 11383 «0l46L =.0332 - -.0138 —.0085 =037 1.2
637 2227 T3.79% 4.089 18.01 949 +A15622 -.0306 —.0l61 -.0119 —«NC9E §1.5
6338 L2220 T4,710 482 20.02 1.C15% L0187l -.0258 -.0223 -.011L1 -.0C20 Fl.B8
L35 2277 T3.793 4 .04 1z.0% 1.1753 02145 ~.D12% -.0288 -. 0074 L092 52.0
940 <277 72,597 451 23.04 1.161% 02328 -.0111 ~.0288 -.0045 0180 52.2
HIGH SPEEN TiMpL STAMDARD STING TEST 9437 RIN 29 BALANCE 731-8 03/0%/72

STAHLLLTY ANIS COEFFICLENTS

PoTNT vALH iF AFTA AL PHA cl cn CPM CIM, 5 CYM S LSF L/ #
LS/ LEG DEG PALL Lo
50 HT PEF FOIT
64} 227 T3. 400 4585 .02 2556 . C3574 =.0211 -.0072 0122 -.3199 4.58& Tet 20
LL S .227 73.773 AoHs -Z2.07 +1906 05114 -.0143 -.0048 +0120 —«0198 3,726 1.612
545 227 73,703 LY :1.) =.01 2541 -055%% —«021Y ~.0070 L0123 =.5204 4,501 1.t11
&g . 228 T2.975 4. B% 2.00 32738 06289 —.C284% ~. 0088 «C124 -.02G2 5.100 l.601
647 226 Ti.022 4. 86 3.02 .3593 «C6934 “. U331 -.00%9¢ «0lls -.0192 S.179 L.e22
LB 2PE Ti.re2 4,84 G.08 + 3943 LLTHLT -.0332 -. 0096 «0Ll03 -.11a&d S.176 1.60
E49 226 T3.118 4. 86 Sl 7 ~832F «GB50S - 0417 -.0107 0094 ~.013% 5.086 1.£02
€59 L 22C 72.978 LI 14 €.03 «6625 09251 -.0440 =.0111 «OChG = 13109 4.978 I .&3C
651 w226 T2.829 4,85 7.05 « 5056 10507 -.0478 -.0L17 «a0T6 ~.2078 4.812 1.568
€52 220 Ti.L18 .83 8.05 5619 ~LET73 -.0524 -.2120 .C063 -L045 4.603 1.601
&£53 226 T3.118 4, H2 S04 %814 13348 =+0560 -.0kLl7 L0068 -.0036 4. 355 1.601
654 . 227 Ti.arT 4.79 1704 «£210 . 15081 =577 -.010& «GOES -.3021 4,118 L.r0%
&£55 «22% 72247 4,15 l2.34 «Tl49 + 19858 ~a06k4 -.0091 D359 -.0018 3.590 1.592
HR& 224 73.1114 4aT4 14415 . 7842 223907 -.J612 ~. 0085 039 =.0003 3.27¢2 1.5
507 224 T2.058 &.80 16.12 -8622 29222 ~.0601 --00%0 ~.004T -«7054% 2.950 1.%87
658 225 72,367 4,88 12,03 9434 »35231 -.0518 =.0133 -.0079 =043 2.478 14589
659 L 225 T2.543 4.583% 20.02 1.0236 42083 -.0520 -.0197 -.0068 L0001 2.432 1.590
660 225 12,453 HetB 22,04 1.082% « 4503 % -.0348 —U256 -.0q18 =7133 2,208 1.589
(38} 225 T2 0473 G.5%2 23.04 1.1193 «53105% ~«0339 -.C250 ~anan 21223 z.,108 1.%50

BPDY AKLS COEFFICTIENTS

anTNT  ACH L1vF prra al®Ha CNF CaF cPe LERMaB CYveld CSF
(LY L) neG
0 FT

£43 W22T 0 T3.60) 4.88 .02 L2556 L5566 -.02ll -.0074 L0122 -.0199  5l.2
e 227 71791 4,86 -2,07 18988 «05803 -.0143 -. 0044 o122 51.3
645 22T TI.793 4.86 -.01 L2547 05564 -.0210 -.0070 L0123 Ste=
Eab .226 T2.n25 4. 85 2400 .3228 205168 -.0284 .. 0002 .0l21 -.0282 S5L.6
647 226 13,022 4. B0 3,02 . 3825 05035 -.+0331 -.0102 LOLLL -.0192 5.6
(1] 22 TILNR2 % B¢ 408 .3987 D4R807 -.0382 -.0104 . 0095 —.0160 51.9
649 L2286 TE.11A 4,84 5.7 . 4386 04573 -.0417 -.0115 »00R4 -.0138  51.9
1) L2706 T2,92% 4,85 ¢.03 L6677 04386 -, 0440 -.011% .0c72 -.NI09 5.7
651 W226  T2.320 4, B5 7.05 25146 LD4220 -.0418 -.0125 . 3061 -.0078 52,0
e52 226 TA.110 4. A% 8.05 +5530 NG0TE -. 0524 -, 0129 .J051L -.0r45  S2.l
653 224 13,119 4. 87 Gu 4 . 5951 04049 -.0560 -.0l2& . 0049 -« d036 521
554 L2370 T3.507 7Y 10404 L83T7H 204022 -.0577 -0l 1e - 0044 —.0C21 52.3
655 225 T2.341 4,75 12.34 L7408 04128 e T -.0102 .0038 -.0Cl8  52.4
654 2226 T3.118 4aTs 14,15 .B19C J040TE -.0¢12 -.0092 Q017 -.0r03 52,4
851 W224 T2.NP5R 4,86 16,12 L9054 «04133 -2 0401 . 0073 -.00%0 ~.0C54 527
659 225 T2.aa7 4.08 18.03 1.00¢3 54302 -.0578 -.0102 ~.0118 ~. 0043 53,0
&u9 2225 12,443 4,83 20.02 1.L05% 04498 -.0520 -.01862 -.0132 0001 53.1
660 2225 72,463 4,68 22,04 1.1877 04811 -+03c3 -.0231 -.0112 L0131 5303
661 <275 T2.:43 4.52  Z23.06 1.2378 05020 -.030% -.0241 -, 0070 .8223 53.5



NOAS A

PFELEMINARY

HIGH SPEEDN TUHMEL

PRTNT

bé4
L1k
L1123
66T
663
&89
570
&TL
672
673
674
675
£7e
6TT
£78
LT9
[3:1
681
£E2

PrINT

&6%
b65
£HE
1)
bG8
LhG
LT
&7l
Ly2
673
¢ Ta
&Th
ETe
eT?
€18
&79
cdy
HBl
682

HT G

prmT

[T
BYs
696
657
[:]
699
T
31
To2
703
04
709
Te
For
TCe
709
Tin
T1L
712

LE) (0]

6%4
655
694
6gr
[ ]
699
TON
Tat
T02
To3
To4
75
0¢
Tat
]
T09
T
711
T2

MACH

« 228
228
«229
227
«226
220
227
226
« 226
«226
. 226
224
« 223
« 224
«225
L220
~22E
225
227

Marn

229
«228
2228
2227
228
224
227
226
226
228
226
226
P7R
226
225
226
220
225
227

arH

£ 227
.22

. 225
L2725

MACH

227
276
2227
.2217

226
227
e
226
226
-226
.22e
L2246
2374
.225
L2286
2226
228
.225
.235%

QINF

LAS/

S0 FT
73.887
?3.877
73.887
73,502
T2.924%
73,213
13,502
73.118
T3.020
73.214
73.020
13.213
73.897
T2.827
T2e442
72.635
T3.029
724153
T3.405

DINF

1AS/

sn FT
T3.387
73.087
T3.887
13,302
T2.024
73.213
T1.502
73.11é6
73,020
T3.213
Ti.oan
T3.213
T3.508T7
72.927
124342
72.535
73.7020
7Z.153
13,405

SPEED TININMEL

DLNE
LRSS

50 =T
Ti.720
T AE
73.5°7
T¥.212
T2. 730
73.501
T2.B206
7i.ata
T2.414
t2.923
T2.634
T12.5%7
T1.301
Tea244
T3.115
T2.537
T1.719
TR 248
72.755

Ny
LBS/
50 FT
T3.794Q
I3.116
73.507
Ti.212
T2.T30
T2.501
TZ.R26
T3.0179
TZ.47%4
72.623
12034
72.537
71.381
12,344
734113
72.537
73.719
T2.243
72.05%

AETA
DEG

4y §5
4%.85
4.8%5
L :L3
4. 84
4.84
4,83
4.82
4.8
4.78
Q.76
4. 73
4.09
4.69

XY 1]

4o 12
4aTl
4o 70
4.3

BFETA
DEG

4,85
4.85
4. 85
4. 84
4. B4
4.84%
&, A3
i .82
4.80
4. 78
4o b
4. 13
4.69
4.55
5.68
4,12
4271

STANDARD STING

ALPHA
DEC

Q2
-Z.19
+01
2.03
3.03
4.05
S.16
G.06
7.06
8.06
9.04
10.05
12.40
14,17
16.12
18.06&
2C.04
22.0%
23.05

ALPHA
DEG

« 02
~2.19
-1
2.03
3.03
4405
G.18
&, 06
T.06
2.06
G .04
10.05
12,40
14.17
[
Li.06
2n.ng

40 TD 22.04

G5

BETA
nTG

=22
a2
-.02
-«J1
~.01
=00
=71
Nt
=01
00
-« CL
-.01
-. 02

03
WLl
wly
.12

.15

73.05

L

2557
+1B6D
=2550
2207
#3563
3977
+4325
h&h T
.5089
. 5424
5817
6195
« 7253
- 7879
.B613
« 9585
L.031¢
1.1052
1.1436

T

CMF

1

+2557
« 1840
.2551
L3228
3574
+ 6021
4394
L4721
.3182
5938
. 5956
«HI6S
+ 1519
-8237
- 5385
0225

1.1150

1
1

STANDARD STING

=a02
=z2.20
=.00
1.98
?.99
4.03
514
5.59
T.GO
n.ao
4,99
.93
12.31
L4.039
16.34%
17.94
19.98
22.01
22.93

ASTA AL P HE

neg DEG
-a.02 -.02
~. 02 -2.20
- 02 -.00
-1 L.98
.01 2.649
-. 00 4,03
+01 Fulé
.02 5. 99
- 0% 7.00
«0C R, 00
-.01 B8.9%
-.0l 9.93
~-.02 12.31
-.02 14.0%9
03 l&.04%
« 11 17.9%
L5 19.98
. k2 22.01
£ 22.93

ct

2547
«1888
2564
3201
«3519
-3913
4201
“AETD
4985
«53486
L5752
6207
L T500
- 8294
«G213
1.0082
L.O747
1.1502
1.2084%

»2118
. 2638

CNF

2567
1867
+ 2563
+ 3220
« 3549
3556
<4338
LG ThE
«30T4
5478
5888
6374
LTTET
« 0552
-37G1L

1.0732

1
1
1

« 1584
L2655
«3317

0 F

T TUNKR

TEST 949

co

.05548
.05050
.05530
.06308
.06853
LCT686
.08535
.C9380
L10657
L1860
£13457
.15135
.20299
L24183
.29223
.35870
V42544
L4594 2
L54021

CPM

-.0207
-.C138
-.020%
-uC277
-.0312
-.0369
~-.0397
-, 0422
- 0465
—.0%95
-.0525
-+0540
-+0569
-.0557
-.054%
-.D537
-.0477
-~ D376
-.0328

CAF

05519
05758
05524
05170
%974
« 04860
044603
04420
04319
04132
04152
040948
%256
2041603
+04167
04392
208622
04825
~04931

TEST Gag

cn

- 05437
+TAPTT
+05518
- CE259
Doiaz
«0T454
-03307
«G92L1
. 10338
- l1632
12594
15043
- 20572
2 24959
300658
« 35977
ah3a%6
« 50554
« 56172

CPM

~.0221
-.01t3
-.0223
- 0286
-.0327
-.0373
=.0420
=.04L9
-.0498
-.0517
-.N523
- 0853
-.0688
=-.CT50
~.CF40
-.075%
-.LT29
-.0h55
- 0566

CAF

05504
05658
«05520
05151
04859
J0atBT
PEETL
«0433%
LA L-F
04078
4045
.04054
L0ailo
.04034
L4004
204113
410
04139
.04E5E

EL S -

RYN 30

NA&ASA

PRELINHN

BALANCE T31-8

STABILITY AX[S COEFFICIENTS

LRM, S

~.0073
=+ 0047
=.0072
=.0090
-.009%
-.01301
-.Qll2
—.0L17
—.0124
-.3125
-.0122
—.0110
=+00%8
~«0031
-.0082
-.0118
~.0lb2
-.0138
-.0199

CYM, $

0128
£125
.0130
D127
«0120
L0109
0101
0095
«00%1
.0C87
+0091
«0068
«008%
20061
«0031
-.0017
- 0034
--0047
-.0029

ANDY AXIS LOEFFICTERTS

CPM

-.0207
-« 0138
-.0205
-. 0277
-.0312
== 0369
-.0397
-, 0422
—« 0465
~a 0495
-.0529
=« 0542
-.0569
~.Q5857
-.0549
=~ Q537
-. 0417
-« 0394
-.0328

Uy 31

CRM4B

-.0073
—.0043
-.0072
-.0045
-+ 0104
=+ 0105
-.0121
-.0127
=.0134
-.0136
“s 0135
-a0124
—.0lL%
-.0104
~. Q087
-.6107
~.0141
-.0l68
- 0L72

BALAMCE ?31-B

STAaBdTLITY ax1§ COEFFICIERNTS

LRM, S

=.0031
0003
~--0001
—.00C2
-.0330
-+ 0Qa02
=.0006
-+0001
— 0004
0001
0008
0039
-CO11
0008
00046
~-0002
—=.0030
~.0054
—« 0078

CY¥M, S

0012
0016
0011
0004
=.0000
-.B00%
-.00L6
-.0027
-.0023
-.0015
-.0009
-.0002
0005
= 0009
-.0008
=«0048
-.006%
=a0049
=.0050

BI2Y AXIS COEFFICIEMTS

cew

-.0221
=.0163
-.0223
=-.0286
-.0327
-.Q373
= 0420
+u Qabhe
-. 0498
-.Q817
-.0523
-.0553
-.0688
-.0753
-.0790
~.0759
=+ 0729
~.D&5E
=« 056€

Cragen

=+ 3001
»000%
-.0001
=002
~.00C0
-.0002
=.0004
0002
--00¢2
0003
+ 3010
«000%
. 0CC9
.Q00%
« 0008
«0012
=~ 0004
-.Q032
-.0D53

CSF

-.0203
-.0199
-«020%
-.0190
-.0173
-.0138%
=.0101
-+0065
-.0028
#3005
0012
-002¢
L0025
-0031
2030
0064
3095
+0086
L0058

CY¥M, B

.0l28
L0127
-0130
0123
-0LL4
«oLn2Z
0090
«00B2
Q0TS
« 0069
0070
. 0067
« 0CGL
0037
.0007
-.0052
-.0087
. 0117
-.0105

CSF

--000%
-.0018
~-0008
«20Ch
0015
2202¢
«J053
+GDET
0066
+ 047
«0039
«1019
« 2005
=.0011
~+ D& 3
-.0080
~«700E
«A015
~«3018

L0012
« 00148
0011
0004
-+ 0000
-« 0005
-«0017
-.0027
—.0023
=.0014
=. 0008
-.0001
- 0007
~0010
- 0006
= 0044
= 0075
~. 0065
~.007r

ITNAFY

v s

08/09 /%2

L/D

R
MiLtigH

PER FOCT

4. 608
3.684
h.612
5.0B%
S.170
5.174
5.079
%.955
4aTTEH
4.575
4.323
4.093
3.573
3,258
2,947
2.672
2.425
2.213
2.117

{SF

-.0203
—«0199
-, 3204
-.019G
—.0173
-.013%
-.0101
-2 ACES
-.0028
0005
.0C12
- DC2&
.AC25
~0C31
«CL30
«0L64
0G4
. 0L80
-0C5A

l1.611
1.610
1. 609
1.605
1.598
1.€00
1.603
1.59%9
1.597
1.599
1.59
1.5498
1.605
1.592
1.588
1.589
1.592
1.583
1.596

TTIN
REG

R RURCRU RN}
R
WO Do

RS Ra R

52
£2.3
52.5
T2.£
52,7
2.7
52.9
53.1
53.3
53.4
53.7
53.8
53.9

08 /09 /72

Lsr

3

MILLIH
PER FOOT

4. 634
3.7152
4,685
5.114
5.21%
5.2F0
5.153
5.043
4,822
4,605
42360
4.l2¢8
3.646
3.32

3.00%
2,725
2.474
2.255
2.151

CSF

—. 00y
-.acla
-.0008
SOC0E
«0GL5
002
1 0C83
069
=306
«0CaT
~0C3A%
-0CL9
2000%
-.0C1L
—«0C43
-.0C80
=+060RA
-QC15
~«DCLE

1.607
La%95
1404
1.599
L.553
1.£21
L. 534
L.55%
l.5%
1.56G3
1.3490
L.58H
1.57¢
1.58%
1.592
1.585
1.589
1.5808
L.577

F

E

YTINF

NEG

51.8
£2.9
52.2
S52.4
5244
2.8
52,4
82,7
52.9
£3.0
53.0
5341
53,7
53.3
53.7
3.9
S4a3
54,5
55.7

=

21



HIGH

POINT

715
Tl6
717
718
712
720
121
Taz2

728
729

731
732
733

POINT

T15
TLé
T
T1n
T19
T20
izl
T2z
723
T24
125
T2hH
Tz
724
T29
T3¢
731
T
T

29

N ASA

eF FLIYMINARY

SPEED TUNNEL

MACH

- 227
W229
L 230
227
227
226
.227
227
228
« 227
-227
4226
. 228
.226
L2227
226
225
«226
220

VACH

227
«229
230
.229
J227
226
727
227
228
w227
227
220
226
75
227
226
275
226
225

BINE
1857
sg AT
T3.6%2
T4.555
75.329
T4a366
T31.307
TZ2.922
T3.£92
3. 596
T3.018
73,803
73,4031
T2.521
72.825
72.534
73,403
T2.729
72.543
72,0632
T2.439

aIvE

L ASs

&n FT
11.492
144455
THa¥29
T4. 366
73,007
12.122
7,192
73.59%
72,018
73,403
T3.401
TZ.921
12.825
T2.5%
13.40%
T2.729
T2.B43
T2.632
72.439

PR

STANDAPD STING

RETA
BEG

-.02
-.02
-.02
-.01
-« GO
« 30
«0t
.02
=02
.02
L0l
.0l
A0
- 0%
12
+ 1%
-.08
.0
-.02

HETA
DEG

—.02
—.02
-. 02
-.01
.00
L Or
1
»02
07
.02
01
« Bl
-0l
04
.13
o 1%
-5
- 05
-. 32

ALPHA
DiG

010
~2.206
-.00
1.97
2.99
Ga04
5.15
6200
7.00
B.03
8.99
9.99
12.30
15.08
16.0%
13.00
19.9¢
22.02
22.95

ALPHA
DEG

-0l
-2.28
-.00
1.67
Z2.99
L. 04
.15
6. 00
T.00
2.03
8.99
9.9
12.30
14,08
16.04
18.00
19.96
22.02
22.55

cL

2541
+1B56%9
2549
+3075
3510
+3864
4284
4612
4356
+5356
S5T08
6173
L1407
8268
9228
1.0079
1.0843
1.1912
1.2103

1
1
L
1

TXx 10 F

CNF

.2541
+ 1040
<2549
.309%
£ 354C
. 3906
&341
. 4683
~S8aq
<5466
L5842
+6338
JTELT
824
L9TLT
0731
1689
-1030
+3337

T TUNN

TEST 949

()]

+ L5405
«Ca981
«05531
+QB057
«06Th6
+CT363
08335
+ 09175
Ll02¢ 6
11638
13091
« 14950
«2G287
. 24839
. 30694
«3TA45
« 43873
«53001
56231

CPH

—-«0217
=.0152
-.0216
. 0274
-.0323
=.036T
=.0422
-J0466
=0504
-.0530
-.0533
-.0567
-«CT03
=a0749
-« 0B%D
-.08106
-.g7TL
-.0728
~«b8%

CAF

«05481
05714
.05533
04997
04208
06622
+04455
04302
404154
~04046
04013
04013
4041
Q3978
« 039235
«04103
08215
04453
«D459%

ELS *

RUN 32

STAA[LITY AXIS COEFFICLIEANTS

CAM,S

-.0081
Q003
-«0001
.04l
S0
-.0031
—.0003
-.0091
-.0002
0020
-D0C7
0011
0008
3009
-»0001
-.0019
-.0027
-.0010
—.0021

AODY aAXiS COEFFICIENTS

CPM

-.0217
-.0Q152
=.0218
=« 0274
-+0323
-.0387
-.0422
-+ 0486
-« D50%
-+053]
-.0530
-20567
-.0Q703
-.0789
-.qnse
-« 0810
-.aT7L
-.Q724H
-« 0664

+ e e« M AS A

PRELIMINARY

BALANCE 731-4

CYM.§

0013
0018
+COLY
0006
=.0001
=.0006
-.0018
=028
-.0027
“.0021
-.0017
~.0010
~-.0008
-.0018
-.0054
-.0063
L
0067
00e2

CRM,B

--0001
« 0004
—. 0001
. 0001
- COCL
-. 0001
—.000L
L0002
Q002
.0003
.QC10
0013
PRI
«0013
L0014
0002
—.0037
—.0024
=« 0036

CSF

«.Q013
—«N0Z1
=+ 0014
-+000&
-0D0&
0021
0040
0062
Q058
20044
#1024
0012
3001
-«0025%
= 0077
-.0057
+JG35
~.00L0
-+7064%

. o1

Cas09/12

t/o

R
MILLICN

PER FOAT

4.633
3.751
4a610
5.07¢
5.2C3
54248
5.139
5.027
4.828
4.602
44360
4.129
3,651
3.329
3,007
2.T149
2471
2.240
2.152

CSF

-.QC11
-.0021

=.0006
«J00A
+0C21
L0040
+0CEZ2
SR
«ICh4e
0C34
L0L12
0001
“.0025%
=077
=, 0057
«NC35
-.0C18
uD0ES

1.601
1.£10
1.616
1606
1.594
1.589
§4597
1.59%
1.589
1.593
1.592
1.587
1.585
1,582
1.590
1,582
1.577
1.579
1.57¢

TTIMF
DEC F

53.0
53.3
53.5
B¢
53.7
53.8
53,9
54.0
54,1
54,2
54,3
S4,4
S4.4
54,6
F4.9
55.¢
55.2
55.5
53,6
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Figure 3 .- Drawing of fuselage nose with strake, fz , attached,
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Figure 4.~ Drawing of the horizontal tail, Hd .
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Figure 5.- Details of the extended wing tip, Tg.




e

~ 16.0

RADIUS L.E. -

0.25 IN. PLATE

6.0 =1 i
BEVEL T.E. .. :
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